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ABSTRACT 

This plan to mitigate the impact of potential 
geophysical natural disasters^ including those caused by hurricanes^ 
tornadoes^ floods and earthquakes^ integrates and coordinates the 
multiagency functions in warning services and community preparedness 
related to many of these disasters. The plan is divided into five 
sections. The first two sections establish the background for a plan 
and identify the authority and source of needs to which the plan is 
addressed. Section 3 discusses the functions cf environmental 
monitoring, warning preparation and warning dissemination. Section 4 
discusses community preparedness and Section 5 is a detailed 
description of needs versus programmed actions, costs and benefits. 
(Author/BB) 
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Foreword 

Extreme atmospheric forces and violent movements of the earth's crust can 
cause disastrous phenomena which pose a threat to man's life, his property 
and his daily pursuits. Although natural disasters cannot now be controlled, 
much can be done to mitigate their impact before they occur and when they 
are occurring. Many Federal departments have extensive programs to carry 
out their assigned responsibilities in the broad fields of disaster warning 
and community preparedness. This Federal Plan is addressed to programs that 
relate to natural disasters caused by geophysical phenomena. 

This Plan was conceived as a joint effort of the agencies involved to 
present a coordinated response to the needs that are known to exist in our 
programs to detect, predict, warn and prepare for natural disasters. The 
single goal is to reduce loss of life and property from such disasters by 
presenting a plan for concerted actions that ^re technologically possible 
and focusing attention on areas where additional research affords the most 
promise for improvements in the warning system and community preparedness. 

Agencies which assisted in the preparation of this Plan are Departments of 
Agriculture^ Commerce, Defense, Interior, and Transportation, the National 
Aeronautics and Space Adirinis tration , the National Communications System, 
the National Science Foundation, the Environmental Protection Agency and 
the Office of Telecommunications Policy, In addition, the Office of 
Emergency Preparedness and the Federal Communications Cc-mmission participated 
as observers. 

During the late stages of th? preparation of this Plan, action was being 
taken which would clarify responsibilities and roles of several agencies. 
Since the impending changes were not completed before- the Plan was finished, 
they could not be incorporated in the Plan, The functions of the Office 
of Emergency Preparedness in disaster assistance and preparedness planning, 
and the functions of the National Oceanic and Atmospheric Administration, 
the National Science Foundation and the Department of Interior (U.S. 
Geological Survey) in certain earthquake-related programs are those affected. 
The major impact of these changes will be a new role for the Department of 
Housing and Urban Development in preparedness planning, and the assumption 
of strong motion engineering functions and earthquake predictions, hazards 
reduction and seismic observing functions of the National Oceanic and 
Atmospheric Administration by the National Science Foundation and the 
Department of Interior, respectively. 

The Plan is divided into five sections. The first two sections establish 
the background for a Plan and identify the authority and source of needs 
to which the Plan is addressed. Section 3 discusses the functions of 
environmental monitoring, warning preparation and warning dissemination. 
Section 4 discusses com.nunity preparedness and Section 5 is a detailed 
description of needs versus programmed actions, costs and benefits. The 
FY 74 programs shown are contained in the President's budget. Follow-on 
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programs for FY 75 and beyond are for planning purposes only. The pace and 
extent to which these follow-on plans will be implemented will depend on 
budgetary decisions which will have to be made in the context of the total 
national fiscal and program needs. 

ROBERT M. WHITE 
Chairman, 

Federal Committee for Meteorological 
Services and Supporting Research 
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Executive Summary 



The "Report to tiie Congress on Disaster Preparedness" by 
the Office of Emergency Preparedness, January 1972, and 
the report, "The Agnes Floods" by the National Advisory 
Committee on Oceans and Atmosphere, iJovember 22, 1972, 
together with other disaster surveys, have identified 
many unme t needs in the exis t ing natural disaster 
warning system and community preparedness. This Plan 
addresses those unmet needs within the concept of a 
balanced program which recognizes the close interaction 
between the warning system and community preparedness. 
The unmet needs are many, however, and togetlier with the 
very nature and complexity of the phenomena with wliich 
we are dealing Lead to program planning that extends 
over Several years in order to achieve improvements 
necessary to meet these needs. Assuming a continuation 
of curren t prir ri t ies and present rate of funding, tiiis 
Plan describes the long-range efforts of all Federal 
agencies with responsibilities to warn about, prepare 
for^ and mitigate the impact of potential geophysical 
natural disasters, including tiiose caused by hurricanes, 
tornadoes , f loods and ear tiiquakes . In this Executive 
Summary of tiie Pl.-m, features of the warning system 
and community preparedness tiiat are common to several 
of these phenomena are discussed first, followed by 
sections dealing with the specific phenomena. 

W/VKN'ING SYSlTuM 

The warning system is composed of the basic elements of monitoring, warning 
preparation, and warning dissemination. The effectiveness of the warning 
system to achieve its goal of the appropriate response by the general 
public to r.. .aiimi^e loss of Jife d property is equally dependent on 
each o£ these three vital elemonts. 

MONITORING 

Monitoring must fulfill tlie needs for reliable detection and tracking of 
specific ha?!aru0U3 phenomena and, at tiie same time, it must provide data 
to support forecasts and assessments of tiiese phenomena as well as geophysi- 
cal clKinges. Many of the monitoring elements that are now operational have 
a multi-purpose capability that is fundamental to specific disaster warning 
functions as welJ as day-to-day prediction and information services. These 
elements include ^ lar-orbiting satellites, radar, aeiial reconnaissance, 
upper air soundings, and numerous hydrologic and surface weather stations. 
More specialized observa t i ^ Mia 1 facilities include s.evere storm spotter 
networks, flash flood alarms, and coastal stations. Additional highly 
specialized systems monicv. r earthquakes, tsunamis, frosts and freezes, 
extreme fire weather conditi^>ns, droughts, landslides and volcanoes. 
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Planned improvement.': include the use of one of the more outstanding 
tecfinological developments in recent years, the Geostationary Operational 
Environmental Satellite (GOES) that will provide near continuous storm 
surveillance and the automated relay of data from i emote sites. The tv:o- 
GOES system is expected to be operat'i.onal beginning in late FY 1974. Other 
technological developments, for example, remote sensing of the atmosphere 
by acoustic sounding and optical lidar techniques, will continue to empha- 
size those areas showing the greatest promise for improved monitoring 
capabili ties . 

Additional radars are planned to improve monitoring of potentially severe 
thunders torms > some tornadoes, and areas of heavy rainfall. Radars perform 
vital functions also in approximating precipitation rates and in tracking 
hurricanes as they approach the. coast. The basic concept of NOAA is that 
each office having county warning responsibility should have direct access 
to radar information . Stations not equipped with radar can be furnished 
support by remoting data frou nearby primary radars. The goal is to complete 
the planned radar coverage by implementation of 71 new radars by the end of 
FY 1978 beginning with 20 in FY 1974. Contributing programs including 
digitizing and automating of radar data and remoting of data will extend to 
FY 1978 or beyond. 

The large basic networks of surface and upper air observations that support 
the forecast and warning system are essentially complste. Forced 
relocations of stations, depreciation of equipment and changes in supporting 
agencie.'i' ''i-^uire cuu Liuuiiig annual expenditures to sustain the system's 
effectiveness. Additional automatic weather stations will ba used to provide 
continuing observations from Coast Guard facilities that are being converted 
from manual to automated operations. These programs will provide the 
basis for improved forecasts of hurricanes and storm surges along coastal 
areas. Fifty-two additional automatic weather stations will be procured 
in FY 1974 to provide observations from remote locations and from other 
points where cooperating agencies discontinue observations. Also, additional 
automated tide and wave gages are required to provide detailed data needed 
along the Leasts when hurricanes are approaching. 

River District Offices of the National Weather Service actively cooperate 
with field offices of the Corps of Engineers, Department of Agriculture 
and Department of Interior to maintain the hydrologic network. The present 
hydrologic networks do not provide adequate coverage in many flood prone 
areas and are too dependent on manual operation. Expansion of the observing 
network to 10,000 stations, approximately twice its present size, within the 
next few years is necessary to provide many new stations in flood prone, 
mountainous areas. Duriig the same period, fifty percent of the river and 
rainfall gages will be ai tomated with a remote readout capability in the 
River District Offices and River Forecast Centers using direct distance 
dial telephone or the GOES satellite. . 

Improved aerial reconnaissance capability is planned through replacement and 
modernization of existing aitcraft to collect data on tropical disturbances 
and severe winter storms, and also to support weather modification experi- 
ments and operations. Reconnaissance aircraft, primarily of the Department 
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of Defense, penetrate tropical disturbances to provide data essential to 
NOAa's National Hurricane Center's forecast and warning program. Reconnais- 
sance is also flown on severe winter storms along the East Coast: of the 
United States in support of forecasts end warnings of these fjhenomena. NOAA 
aircraft are .used primarily for weather modification experiij^nts and to 
collect data in support of research requirements. Plaaaed^'sy s tem improvements 
include modernization of the NOAA aircraft fleet by phased replacement of 
obsolete aircraft and development and use of improved ins trrmentation and 
data relay systems in both Air Weather Service and NOAA reconnaissance air-- 
craf t . 

WAR^JING PREPARATION 

Warning preparation must include the capability for processing and analyzing 
large amounts of data for the forecasting of small-scale hazardous 
phenomena as well as the large-scale systems in which the hazards are 
embedded. The -oncept within which forecasts and warnings are prepared and 
issued is essentially the same for most types of atmospheric natural 
disasters. Guidance centers provide basic analyses and forecasts which are 
distributed by facsimile and teletypewriter networks to offices with 
special warning responsibilities (e.g. Hurricane Centers and Hurricane 
Warning Offices) and to River Forecast Centers, Weather Service Forecast 
Offices and Weather Service Offices where area and local warnings are 
issued. A more powerful computer is planned in FY 1974 for use iu the 
National Meteorological Center and the National Environmental Satellite 
Service. This increased capability will permit the development ^nd test of 
improved numerical models and techniques for integration and real-time 
use of satellite data in numerical forecasting. The more powerful computer 
will alsb permit the use of models with a higher resolution, thereby 
offering the best opportunity for improved forecasts of small-scale severe 
local storms and heavy rains. 

Early improvements are planned in the management system for better coordin- 
ation of warnings. Specifically, a Regional Warning Coordination Center 
(RWCC) is being established in each of the four National Weather Service 
regions in the contiguous United States. 

Effective improvements in the long term may be achieved by automating 
the data handling, display, communications, and dissemination functions 
in a manner which will also conserve manpower. The Automation of Field 
Operations and Services (AFOS) System, under prototype development by 
NOAA could greatly enhance the capability of NOAA to respond to weather 
em.-»rgencies as well as to streamline and modernize the overall field 
operation. At the same time, it may offer the potential, once fully 
implemented, for significant manpower savings. The AFOS system proposes^ 
that each Weather Service Forecast Office would have a mini-computer with 
'a capability for electronic storage and automated^ screening and call-up of 
all data now processed by hand. Interconnecting high-speed communication 
circuits would allow rapid interchange of data and coordination of warnings. 
Beginning with the prototype development of selected components of AFOS in 
FY 1974, the planned completion of the system if implemented at 227 locations 
would require phasing through FY 1979. 
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Warning dissemination methods must be dp^igned to provide warnings of all 
types of disasters with minimum delay to all who need the information to 
allow adequate lead time for making decisions and taking protective actions. 
Recent disaster survey reports have identified impro -ements in warning 
dissemination as among the mo3t urgent needs. Dissemination systems 
currently in use also serve as a means to disseminate general weather 
information and forecasts. None of these systems is complete in itself. 
They are used to supplement one another so as to make warnings available to 
the greatest number of people who require them. Communication systems used 
in the dissemination of warnings include office to office teletypewriter 
circuits, special circuits to serve the mass news media and government 
officials, aud public contact systems. 

The office to office systems include the Radar Report and Warning Coordination 
(RAWaRC) teletypewriter network and the National Warning System (NAWAS) 
telephone party-line network. The R.'vWARC network is useful for relay of 
warning information between offices for coordination purposes and especially 
for further relay by receiving stations to points that are not directly 
accessible via other disseminating systems from a given warning office. 
NAWAS is also used for exchanging information between warning offices. 

The special circuits used for dissemination of weather warnings and forecasts 
to the njass news media and government officials are the NOAA Weather Wire 
Service, the National Warning System (NAWAS) and local public service 
teletypewriter circuits. The further dissemination by the news media of 
forecasts and warning inforrnqtion to the public is a valuable local service. 
The NAWAS, in 'iddition to reaching miny government officials, is especially 
useful for obtaining feedback from volunteer observer spotter networks and 
from police and other local authorities in areas warned. 

Systems used by warning offices for direct public contact include, VriF/PM 
continuous weather radio transmissions of taped messages, multiple access 
recorded telephone announcement systems and local civil defense siren 
systems. The VHF/FM continuous radio transmissions are especially useful to 
persons who are at remote locations without access to telephones such as 
camp sites or on bjats. It also serves those who need to upaate weather 
information frequently without delay occasioned by over-loaded telephone 0 
circuits. An added feature of this system is the capability for turning 
on radios to alert users to be ready for important weather messages. 
Multiple-access recorded telephone announcement systems also provide taped 
weather messages on demand to millions of users. The local civil defense 
siren system designed for use with NAWAS for dissemination of attack 
warnings is availaDle for local j)ublic contact use in some communities tor 
alerting individuals who may not have access to radio or telephone. 

Another prototype system, the Decision. Information Distribution System (DIDS) , 
is being investigated by DCPA. If implemented it would provide a capability 
for simultaneous issuance of attack warnings throughout the United States 
and for use in distributing warnings of natural disasters. The prototype' 
deployment of the first of ten proposed ].ow frequency radio distribution 



facilities will be at Edgewood , Maryland by Tnid-197 3 ImpleiLentiation plans 
will depend upon evaluation of the prototype project. 

The potential advantages of the application of satellite technology to 
disaster warning nave been investigated in preliminary studies. Therefore, 
NOAA in conjunction with NASA has been studying the feasibility of a 
Disaster Warning Satellite System for both the dissemination of natural 
disaster warnings and the collection of data and feedback information before 
and during natural disasters, 

A substantial effort is necesbary to improve disseraination of forecast and 
warning information through FY 1978. The RAWARC network is scheduled frr 
completion in FY 197A and the NWWS will be about 75% complete in FY 1974 
with proposed completion in FY 1^978. VHF/FM stations and multiple-access 
telephone recorded announcement systems will be added to complete about 
45% of the planned systems' in FY 1974 and are proposed to complete 70% in FY 78. 
A recently initiated service to CATV systems should reach about one-third of 
30 planned CATV systems by FY 1978- given present priorities and rate of 
funding. Dissemination requirements for services to CATV systems, 
additional NaW. S drops, and additions to telephone announcement systems will 
continue to evolve as urban areas develop and demand grows. 

COM>aJNlTY PRE^/JEDNESS 

Community preparedness is the final link in the chain of Federal programs 
to mitigate the impact of natural disasters It consists of risk 
assessments and planned actions based upon those assessments which are 
designed to stimulate specific and uniform public responses. ^ Planning 
is the true measure of preparedness, and it is most important at. the 
community level where public response to warnings translates directly into 
lives and property saved. 

The DCPA is continuing to give high priority to its On-Site As,-:istaace 
efforts to help local governments Improve their emergen cy - p lanning to cope 
with natural disasters. This major program has been expanded rapidly 
during FY 1973 by using the full resources of the DCPA Regional Offices. 
Action plans have been completed for 164 communities and 452 more are under 
development vith many more planned to be initiated in FY 1974. Progress 
in the continued development of such action plans will depend upon the 
interest of local communities. Other Federal agencies, particularly NOAA, 
work closely with DCPA to present a fully coordinated Federal assistance 
effort. Conununity preparedness specialists arc being assigned to 14 key field 
offices of the National Weather Service to work with local officials and 
organizations in FY 1974. Assignment of specialists ^to an additional 38 
of-fices through FY 1978 would complete this program. The efforts of these 
specialists. will also be directed at public education on the warning system, 
personnel safety rules and protective shelters through presentations to 
various civic groups, news media broadcafcs and community preparedness 
planning meetings. 
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The foj lowing discussions are directed toward more specific aspects of the 
warning system and community preparedness for each type of natural disaster. 



HUKRICAM-S AND S TO [0^1 SURGKS 

T^e overall c \ i vet iv^nc-^s of the hiirricavio va /ti Ini:, scrv:.^.> is in l.ari-L- part, 
dependent on <i uiinlly oi mon i tor i.-.i^ :sysrLMV;s — sa Lt.i i I i t: t.- , aerial, 
reconnaissance, radar and ovistal staiar-ns. SateJJi.tes provide' a canahiliiv 
to detect tropical cyc.I.one.s in che/.r earliest stagos o!" l\M.-ma i i on and la 
monitor theii general deve i o j;me n I and rAovcr.cnl. Tiie tv;c-w()i:S systeiu, 
expected to be opera t 1011.1 ]. [n FY v;ill priividc P.ea r- ci^n t. i nuous cloud 

imagery over a broaii art:'a detecting hurr .i L-ant.'.s wliile they are far at e:L'a. 
Polar orbiting satellites (I'lOS) supplement: tiie GOVS wilh. soundiaig data. 
Equipment and per Sonne ^ ' for use ot G\)KS aa^d ITtXS data vill be provided ti> 
ai] National Weather ServL^.e Icev centers an^l forc:'cast offices. Ihe 
completion obfiectives are -\{)''. in FY 197--. aiiLl 100." in FY !h^78. 

Aerial r ■.•conna 1 ssancu pi-i^vidt-s ::uire .:u;curate fixes on sLorr: pos iti^nis and 

detailec Information on press-re, tei:iperatare and wind velocity. These 

e s s c- n t i ei 1 data :\ r e v i t a 1 1 y i r;, p o r t a a t s s t o nii s a p [) r c a c h the c o a s t . 'i" h r e e o f 

r.r.-;:- four NO.VA <ii --craft are '.-bsolett- and are being phased out. One new 

t <ntr-cn:;i ne replacement aii>a-aft will be procured in FY 197A. Two airborne 

automated '.lata a-au i s i t i^cn svstei::s (:\irbornu Weatiier Reconnaissance System — 

AWKS) will pr-n/ured In I'Y 19 7-'. feu* uso aboard the new aircraft and the 

renainii^g N'.)AA Oljo aircraft.. Addltiona] AURS are planned to be Installed 

on Air Force aircrai't i)y tiie end of FY ]'-'7n whlcli will augment tlieir u^e 

in hurricane rtM-oiuia i ssance and res^-ar./a. 

Kaa a. r s t a l i n s : i 1 1 r. v.', t i 1 e e v v i s t ^ 011 1 i n ua 1 1 v mo n i t o r position an d rac- v er;. n n t o f 
a iiurriccine during Ltie critieaL period of landfall. Tiie implementation of 
long-range network radars aiong ciie Gulf and Atlantic coasts is compiete. 
Two loca [-u.se radars will i)e Installed a.long the oulf coast in FY 197-^, to 
replace oixsolete radars at CcM-pus Chrlstl, Texas, and Mobile, Ala.bama. 

Special netw^uks that prc^vide data needed when tropical cyclones approach 
the coast are the Cooperative hurricane Reporting Network (CHURN) and the 
i'. de He..g:U' Reporting Networic. Additional automated tide and wave gages are 
planned. Coverage objectives are about 15:'' in FY 1 974 and 657. in FY . 78. 

Contlniring research and ;:;reater computer capability are planned to develop 
ana test iniproved statistical and other numerical techniques for more 
exact pr..'d i c t ions of a iiurricane's course, landfall, and intensity. Research 
i.n hurri.'/UH' nuwl i i i ea t i .1 1 so (M"fers encouragement for reduction in losses. 
Frojoi't STORAIl^l'RY , whicfi seeks to explore the structure and dynamics of 
hurricanes and tiie potential to modify their destructive power, will be 
accelerated with a field experiment in the Pacific in FY 1976, when planned 
imr/i-ovemL'n t s t.> line aei-ia.l suppc^-t a p ability will be completed. 

'ihc. assessment 01 hurriL-/ine and storm surge risks through mapping programs, 
on the frer|uencv and intensity of atmospheric dinasters will be continued. 
;Mso, the liurr leant.' e/a lOia t 1 o n mapping program is planned to be accelerated 
with A areas c;>mpleted bv FY 1974 and an objective of j2 areas or 55% by 
FY 1978. This progra'n wild cover densely populated areas of the Cuif and 
A 1 1 an t i c coa s t s . 



X i i 

1^ 



TORNADOES AND SEVERE LOCAL STORMS 



Tornadoes are difficulL to detect and predict because of their relative small 
size and short life span. NOAA*s National Weath-r Service uses a system of 
watches and warnings to alert the pnlllc ~ watches for areas where^ 
tornadoes are expected to develop — warnings when they have been visually 
sighted or strongly indicated by radar. Satellite data, particularly from 
geostationary satellites, will be more fully exploited in tornado and severe 
thunderstorm detection and forecasting. Although many advances have been 
made in severe storm prediction techniques, much research is needed on the 
dynamics and modeling of convective storms as a basis for further improvement 

in for-ecasting techniques. 
♦ 

The planned weather radar coverage includes a phased addition of five long- 
range radars and 66 local use radars. Either local use radars or radar 
remotes are planned to serve each weather office having warning responsibility. 
Two long-range radars and 18 local use radars are included in the FY 1974 
program. The objective is to complete the procurement and installation and 
begin operation of the 71 radars by the end of FY 1978. Approximately 55% 
of the radar remote program is now in operation. The program to complete 
the system of 60 transmitters and 100 receivers will extend to FY 1978 or 
beyond. Thi- radir network is supplemented by Air Force and Navy installations 
in the. conterminous U.S. and Alaska, and by FAA radar in the Rocky Mountain 
and' Pacific Coasi areas. Expansion of the prograni for joint use of Federal 
Av^'ation Admin i s r. rat ion radars is planned to include Denver, Colorado, in 
FY 197A and Ancho.ige, Alaska, in FY 1975, Also, a system for digitizing 
and automating radar data is being investigated for use with all long-range 
radars and is" propo --d for imp lemcn tat: on , Five will be in use by the end 
of FY 1974. rifLy-ano more will be necessai'y to complete installations 
through FY 1978. Inve: tiigations of Doppler radar, which have shown great 
promise for the detection of tornadoes, wi 1 ] be piirsned in r'Y 1974. 

To supplement the radar network in the detection of severe storms and 
tornadoes-, strong dependence is placecl on cooperative spott-r reports from 
police and trained citizens. Local Weather Service Offices recruit and 
train volunteer severe local storm spo*-.3rs in cooperation with city, 
' county and state offices to forra networks of observing points. These 
networks are alerted on the basis of severe weather watch bulletins and 
observed radar echoes to watch for and report severe storms or tornadoes 
which they observe. The continued use and expansion of cooperative 
spotter networks are planned. 

Also, the near- continuous observations froji the two-GOES system will be 
fully utilized in the forecasting of severe loca' storms and tornadoes. 
A special satellite unit established this year at NOAA*s National Severe 
Storm Forecast Center provides data from the geostationary Applications 
Technology Satellite (ATS) to support the severe thunderstorm and tornado 
watches issued ncr the Uni.ed States. The staff and equipment of the 
satellite unit will be incvr-.d --re than three-fold in FY 1974 to better 
utilize the eight-fold increase : informaticni that the two-GOES system will 
provide over ATS. 

The timeliness of watches and 'aarnings will be improved with the implementa- 
tion of automation programs and throtigh the expansion of multiple-use 
dissemination systems. 
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Weather modification research ^projects and experiments wiJ 1 be conducted 
in FY 1974 to develop modification methods for severe thunderstorms. 
Research will )pe continued by NOAA and NSF to develop a better understanding 
of severe thunders torms , and tornadoes as a basis for improved detection and 
forecasting techniques. In addition, research will be pursued on the 
identification of tornadoes by electromagnetic emissions, which has shown 
great promise. 

RIVER AND FLASH FLOODS / 

The present river and flash flood monitoring system is vulnerable to heavy 
rain and flood and does not provide adequate coverage in remote areas. To 
minimize reliance on manual operations during emergency situatioi:s, NOAA 
plans to automate a number cf river and Trainf^xl stations each year and 
to increase the number of stations until the network is complete with 
about 10,000 stations of which approximately one-half are automated. At the 
present rate of funding, about 3,000 stations will remain to be added after 
FY 1978. In FY 1973, 175 river and rainfall stations are being automated 
and in FY 1974 an additional 175 are planned with data collection by 
direct-dial telephone or through the Geostationary Operational Environmental 
Satellite system (GOES) to complete about 20% of the automation program. 
The implementation goal is 2,300 stations by FY 1978 which will complete 
40% of the automation program. Station automation and satellite data 
collection will decrease the vulnerability of the network to extreme 
conditions and make data available on-call for near real-time use in 
critical situations. 

.'he River and Flood Forecast Service will be extended to all states by the 
end of FY 1975 and to cope with the critical stresses on the warning system 
that develpp during emergency situa' ' . ns , the capabilities of River 
Forecast Centers will be improved. Given pres.-^.nt levels of funding and 
priorities these improvements are planned to be completed by FY 197,8, 
including personnel augmentation of seven River Forecast Centers to provide 
weekend and nighttime operations and improved computer capabilities. 
Augmentation of the staffs of two centers is planned in FY 1974 and others 
■in following years. With FY 1974 funding, all River Forecast Centers will, 
have some computer capability with plans to use more sophisticated 
hydrologic models as they are developed. 

Plans to satisfy the urgent need for an improved flash flood program must 
be developed to include improved nonitoring in remote locations, capability 
for rapid alerting of local officials, and improved community preparedness 
and public response. Many of these needed improvements will be achieved 
by relatively long-term programs that provide full coordination and 
interaction between each phased element and also allow rational trade-offs 
between cost effectiveness and urgency of implementation. 

Delays in acquisition of information about the occurrence of very large 
amounts of rainfall in relatively short periods of 1:ime limit the 
effectiveness of the present warning system. Completion and modernization 
of the radar network will contribute to improved rainfall monitoring. 
Implementation of the digitizing system will provide measurements of 
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rainfall intensities from remote areas and allow more rapid transmission and 
assindiation of the aata for analysis and forecasting of potential floods. • 
This will improve both the accuracy and timeliness of flood and flash 
flood warnings. 

Some of the most urgent needs of the flash flood program can be met by the 
relatively new and effective automatic flajh flood alarm devices. The 
alarms are* low in cost and easily installed, but a thorough hydrologic survey 
is required to determine where they will be most effective. Assistance^ 
in the development of community preparedness plans for appropriate public 
response is also essential. Six automatic alarms are now in operation witn 
4 more being installed in FY 1973. Procurement of 20 is planned in FY 1973 
and 25 more in FY 1974 to initiate the program. By the end of FY 1978 the 
goal is to have installed 250 alarm systems and to assist in the development 
of more self-help prediction systems and community nreparedness plans in 
close coordination with the DCPA. This is aboul 20% of the estimated need 
for 1500 flash flood alarm systems. 

Planned expansion of the multiple-use dissemination t,ystems will improve 
the availability and timeliness of river and flash flood warnings. These 
systems include additional drops on NAWAS , expansion of the NWWS, addition 
of VHF/FM stations and mul tiple- access recorded announcement telephone 
systems. Also the alerting capabilities inherent in the new flash flood 
alarm devices will contribute to dissemination capabilities^ 

Assessment of flood risks will be aided by the river flood plain mapping 
program. This program will be expanded as necessary to satisfy requirements 
expressed by user agencies. 

EARTHQUAKES" ^ 

Monitoring , of the solid earth will be improved by plans to expand networks 
■ to gather additional seismic and strong motion data in regions of important 
earthquake activity. These programs will provide data to support faster 
and more accurate location of epicenters and to support major research 
programs and investigation of methods for earthquake prediction and control 
that are planned by the National Science Foundation and the Department of 
Interior. The goal is to complete these networks by FY 1978. 

Technology has not yet developed to the point where individual damaging 
•earthquakes can be forecast. However, there is a possibility that the 
magnitude of earthquakes can be controlled. Expansion of monitoring net- 
works of instrumentation in the earthquake hazards reduction program of the 
Department of Interior is planned in FY 1974 in areas of frequent seismic 
activity. It is expected that FY 1974 funding would meet most of the 
current planned network requirements. Efforts will be continued to 
improve the useability of risk assessment information designed to support 
local planning officials, engineers and scientists. Data from these 
networks will also be used to support research on earthquake mechanisms, 
prediction techniques, and possible control procedures. In addition, 
continuing extensive research programs are planned by the National Science 
Foundation in earthquake engineering design and to develop applications 
and information requirements of both industry and research interests. 
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The need for accurate and timely, tsunami warnings presents challenging 
problems. Accurate prediction, of tsunami wave height at any given point 
around the Pacific is not now feasible. The timeliness of tsunami 
information and warnings will be improved by automating and equipping 
seismic and the tide stations for relay of data through the GOES system 
to the National Tsunami Warning Center in Hawaii. This program is planned 
for completion during the period FY 1975 through FY 1979. 

OTHER NATURAL DISASTERS 

Additional types of natural disasters addressed in the OEP Report include 
extreme fire weather, droughts, frosts and freezes, volcanoes, landslides 
and avalanches. 

In response to the need for improved and expanded fire weather services for 
all fire control agencies, NOAA has led the development of a "Federal Plan 
for a National Fire Weather Service". This Plan is now about 60% implemented 
but applied research aspects directed toward improving fire weather forecasts 
have not beer, implemented and need attention. Completion of phased 
implementation is the objective durin^* the FY 1975-1977 period. As an 
integral part of its fire protection program, the Department of Agricul tui;^ , 
Forest Service is developing a national fire-danger rating system. The 
implementation of this system will be completed by the end of calendar 
year 1974. 

Continuing drought assessment programs are operated by NOAA and by the 
Geological Survey of the Department of the Interior. In 1974 NOAA will 
accelerate its tropical cumulus modification experiment to assist prediction 
of precipitation potential of co'nvective clouds. The Department of Interior 
has a continuing research program on cloud seeding for drought relief. 
Research will be continued to improve techniques for cloud seeding to 
relieve droughts. 

NOAA provides agricultural -frost and freeze warning services that are keyed 
to th'3 "Federal Plan for a National Agricultural Weather Service." 
Implementation of this plan is now about 35% complete. Phased annual 
increments are proposed during the period FY 1975-FY 1977 to complete this 
service for all agricultural states in the contiguous United States. 

The staff of the Geological Survey of the Department of Interior at the 
Hawaiian Volcano Observatory monitors the active volcanoes Kilauea and 
Mauna Loa.' Most volcanoes in the contiguous United States, which are in 
the Pacific Northwest, are inactive and thus pose only a relatively 
latent threat. Instrumentation to monitor inactive volcanoes in the 
Pacific Northwest will be installed in FY 1973 and infrared satellite 
data will be used to monitor volcanic activity- These programs will 
provide improved risk assessments. 

The Geological Survey has a continuing risk mapping program of .landslide . 
studies in areas prone to slides. Studies are also directed toward 
developing a basic understanding of the conditions under which landslides 
occur. 
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The Forest Service of the Department of Agriculture now evaluates snow 
avalanche hazard at specific heavy use areas in the western United States. 
Under extreme conditions, general warnings of possible avalanche activity 
issued through the National Weather Service dissemination facilities. . 
National Forests and universities cooperate in this warning program 
primarily in the States of Colorado and Washington. 
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PROGRAMS BY AGENCY 
(Fl' 1973 Total Programs - FY 1974 Increases) 
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■TO funds of $41,885 for FY 1973 and +2,728 increase for FY 1974 are not included in the' table. These funds 
ars for program management which includes funds for Federal personnel and administration and funds allocated 
by DCFA to the state and local governments for the same purpose. 

Research funds supporl all functional areas, including weather modification and earthquake control effort|3 



The satellite portion of NOAA monitoring includes prorated costs of GOES which supports environmental 
Q warning services. It does not include costs of ITOS, which supplements GOES but primarily supports basic 
ERIC environmental services. 



Part I - Introduction 



The United States operates the most extensive natural disaster warning 
and preparedness system in the world • However, each year in the United 
States, natural disasters exact an enormous toll in lives, economic losses 
and human suffering • The losses result, in part, from existing needs in 
our warning and preparedness programs which have been identified and can 
be met* 

In 1972 and early 1973, the following events focused renewed attention on 
the need for Federal actions to cope with natural disaster problems. 

o The President's message to Congress on applications of science and 
technology specifically mentioned Uhe need for "working to reduce 
loss of life and property from natural disasters . 

o The President's message to Congress on the FY 1974 budget mentioned 
the need for increased outlays to improve monitoring, prediction and 
warning programs, including a new meteorological satellite system 
and the global atmospheric research program. 

I 

o The OEP Report to the Congress on Disaster Preparedness pointed to 
the need for improving disaster warning and preparedness planning 
at all levels. 

o The report on the Agnes Floods by the National Advisory Committee 
on Oceans and Atmosphere directed special attention to the need for 
improving warning dissemination systems along with storm prediction 
and flood data-gathering. 

Later in the year, natural disasters themselves directed even greater 
attention on the need for action. In retrospect, 1972 was the year of 
natural disasters. The President declared 48 major -disaster areas. Flash 
floods in South Dakota caused 235 deaths and almost total destruction over 
a small area. Hurricane Agnes caused severe and extensive floodinr, and 
caused the loss of 122 lives and $3.5 billion in property destruction, 
the greatest economic loss in the Nation's history due to a natural disaster. 
Post-disaster surveys which were conducted in both cases identified 
existing unmet needs. In particular, the Report on the Agnes Floods by 
the National Advisory Committee on the Oceans and Atmosphere (NACOA) 
identified needed improvements in the monitoring, warning preparation and 
warning dissemination system and in community preparedness planning. 

PURPOSE 

This Plan presents the Federal action r'-c<rams and plans that will meet the 
needs of disaster warning and community preparedness activities to provide 
maximum protection for life, property and daily pursuits. All Federal 
activities specifically concerned with disaster warnings and community 
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preparedness are described, coordinated and planned in the context of 
identified in the findings of the OEP Report to Congress on Disaster 
preparedness, the NACOA Report on the Agnes Floods and the post-disast 
surveys conducted by individual agencies. 



SCOPE 

Successful n.itigatioa of the impact of natural disasters depends on accurate 
and timely v^arnings complemented by effective community preparedness plans 
and programs. Natural disaster warnings and community preparedness go hand 
in hand. This Plan addresses in detail the maijr elements of the warning 
system; namely environrr.ental monitoring, warning preparation anc warning 
dissemination, as well as the broad aspects of community preparedness. 
Numerous Federal agencies have specific functional responsibilities directly 
related to one or more aspects of meeting the needs of the general public 
for warnings of, and preparedness for, impending disasters. The roles of 
these Federal agencies are outlined. Natural disasters covered in this Plan 
include hurricanes and storm surges, tornadoes and severe local storms, 
severe winter Weather, river and flash floods, earthquakes, tsunamis, extreme 
fire Weather, droughts, frosts and freezes, landslides and avalanches and 
volcanoes. •Coordination of the multi-agency functions in warning services 
and community preparedness actions related to many of these disasters is 
carried out through a series of National plans. This Plan integrates the 
broad aspects of those more detailed plans such as the National Severe 
Local Storms OperPfions Plan, the National Hurricane Operations Plan, the 
National East Coast Winter Storms Operations Plan, the Federal Plan for a 
National Fire Weather Service, the Federal Plan for a National Agricultural 
Weather Service, the Federal Plan for Weather Radars and Remote Displays, 
the Federal Plan for Meteorological Data from Satellites and the Federal 
plan for Meteorological Services and Supporting Research. 



Part II - FindingS;Goals and Objectives 



GENERAL FINDINGS 

The findings of the OEP Report to the Congress on Disastar Preparedness and 
the NAGOA Report on the Agnes Floods and oth^r recent post-disaster surveys 
have highlighted strengths and weaknesses of present efforts in natural 
disaster warning and preparedness and identified many unmet needs. The OEP 
Report states, "The value of past investment in prediction and warning- 
capabilities is clearly demonstrable. Despite the increasing property 
lossfes, there has been a notable decline in lives lost where such capabilitie 

have been established and used The NACOA Report found thau, "The / 

overall performance of the Nation's weather and flood warning system during 
tropical storm Agnes can be rated good. Though effectiveness was not 
uniform in all affected parts of the country, human performance must be 
credited with preventing critical system strains from turning into disaster. 
The benefit of hindsight points to some flaws and gaps in system capabilities 
of NOAA's storm prediction and flood data-gathering and warning system, to 
more serious deficiencies in the National capabilities for disseminating 
warnings and for anticipating public response to warnings 

The U.S. operates the most extensive warning system in the world, 
Warnings are issued on hurricanes, tornadoes, severe storms, floods, and 
other atmospheric, hydrologic, and seismic hazards . These warning services 
are supported by national networks of monitoring and forecasting stations, 
and by communication links, aircraft, satellites, and computers. Hundreds 
of local offices insure dissemination of warning information. Nevertheless, 
many needs are, as yet, unmet. This Plan is directed toward correcting 
flaws and gcps in the system and satisfying needs. 

The findings of the OEP Report and the NACOA Report can be grouped into two 
broad functional areas. 

Warning System: Monitoring capabilities do not serve all potential disaster 
areas, and are inadequate to detect some significant small-scale phenomena, 
measure some important elements and communicate data fast enough. Warning 
and forecast preparation capabilities are not timely, accurate and complete. 
Warning dissemination is incomplete and slow. 

Community Preparedness,: Preparedness planning assistance to States and 
communities is growing but inadequacies continue to exist due to a lack 
of vulnerability and risk assessment information, and participation in 
planning programs. 

SPECIFIC FINDINGS 

The following is a list of specific findings which have identified unmet 
needs in warning services and community preparedness. These same findings 



are described in further detail along with programmed corrective actions 
in Section V of this Plan. 

Monitoring: 

J Tornadoes and other small-scale phenomena are not reliably detected 
in all cases. 

o Weather radar coverage and use of data are not adequate. 

o Satellite technology is not yet effectively exploited for early 
observation and dissemination of information on severe storm 
development, 

o Hydrologic data networks are incomplete. 

o Data collection is too slow and is not reliable. 

o Dynamic forces within the earth's mantle are not fully monitored, 
o Tsunami deteccion is inadequate. 

o Reconnaissance aircraft need improved instrumentation and data relay 
capabilities . 

Warning Preparation: 

o Predictions of hurricane landfall and force are not accurate 
enough. 

o Computer capacity is not adequate to develop and apply numerical 
hurricane prediction models. c 

o The resolution of nJimerical forecast models is not adequate to 
predict mesoscale features of major storms. 

o Prediction of the potential of tornadoes is imprecise. 

o The development and movement of hurricanes and tornadoes is not 
fully understood. 

o River and flash flood prediction techniques are not adequate for 
all rivers. 

o Quantitative precipitation forecasts are not accurate enough. 

o Some River Forecast Centers do not receive adequate computer services. 

o Staffs of River Forecast Centers are not adequate to provide services 
24 hours per day. 

o Management and coordination of system performance during major storms 
is not adequate. 
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o Preilict:.on methods f or ear thquakes , volcanoes , landslides, and 

earthquake generated tsunamis are either not available or could be 
improved. 

o Fire Weather Service is not available to all areas. 

o An adequate, objective fire danger risk rating system is not yet 
available . 

o trost and freeze predictiori and warning services are not available 
to all areas of the United States. 

o Weather modification that may have a very favorable cost-benefit 
potential, e.g. in the modification of the intensity of hurricanes 
(Project STORMFURY) has not been fully explored. 

■ o A major effort is required in the modeling of the dynamics of 
severe s torms . 

Warning Dissemination: 

o VJarning dissemination facilities are not complete. 

o A 24-hour alerting capability is not available to all. 

o National Warning Systen^. circuits cire nor. fully used for intersudte 
dissemination of warnings. 

Community Preparedness: 

c Vulnerability assessment programs do not always provide adequate 
support to comip.un i t y pi ann ing . 

o The program of vulnerability and evacuation mapping has not been 
extended to all hurricane prone areas. 

o The scale of river flood risk maps is too small for use by 

individual residents and the pace of the mapping programs is too 
slow. 

o Land u.5e controls and standards for structural engineering and 
materials in earthquake prone areas should be more widely used. 

o The instrumentation network to support earthquake risk mapping is 
not adequate. 

o The assessment of drought intensity as a means for coping with 
•possible serious economic impacts is not fully used. 

o Model or pilot preparedness plans are not available to some^ regions 
. and for some types of disasters. 



o Federal efforts to assist in the development of local disaster 
preparedness, e . g es tablishment of local tornado preparedness 
training programs, are not adequate. 

o Public information programs on disaster preparedness are inadequate. 

o Technical assistance in establishing local flash flood warning 
systems is not always available. 

GOALS 

Effective gaming services to the general public and responsive community 
preparedness must be attained so that through such warnings and preparedness 
lives and property can be protected, economic losset^ and numan suffering 
mitigated and man's daily pursuits maintained to the maximum extent 
feasible under the awesomie threat of natural disasters. 

OBJECTIVES 

The objectives of this Federal Plan are to document present and immediate 
future actions to be taken to: <\ 

o Achieve significant improvement in the accuracy and timeliness 
of natural disaster warnings. 

o Expand the availability of disaster warnings to all in the United 
States who need them while simultaneously developing a highly 
selective capability to warn only threatened areas. 

o Provide assistance in preparedness planning, including comprehensive 
natural hazard vulnerability assessment, to all communities in the 
United States. 
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Part III - Warning System 

The warning system will be discussed under three functional headings- 
environmental moni'toring, warning preparation, and warning dissemination. 
This division is convenient for discussing the Federal programs concerned 
with disaster warning services. However, the thrae functional areas and 
the programs they encompass are highly interdependent. These strong 
interrelationships dictate that the requirements and the programs developed 
to meet them be fully coordinated throughout^ the. three functional areas to 
achieve maximum'eff ectiveness and efficiency. This is particularly so when ' 
treating individual hazardous phenomena, s ach as hurricanes or earthquakes. 

A. ENVIRONMENTAL MONITORING 

The warning system and certain aspects of con:nii:nity preparedness, such as 
vulnerability assessment rely upon environmental monitoring networks and 
capabilities. Without basic observec data on the environment, warning and 
assessment of environmental conditions woula not be possible. Not an end in 
itself, monitoring is the founda-zion upon wl;iich these other accivities must 
build. The monitoring networks need expansion to provide more reliable 
detection of critical parameters and phenomena; faster and more reliable 
data collection systems; and techniques and capabilities to fully exploit 
existing technology. 

The effectiveness of warning services is totally dependent upon the continuous 
and reliable operation of a comprehensive and flexible monitoring system 
that can acquire information about the atmosphere, oceans, and land. The 
system must have a capability to sense concurrently environmental features 
on a local, regional, and global basis in order to identify the different 
scales and intensities of various phenomena. These requirements for a wide 
range of measurements and observations have resultec' in a monitoring system 
that includes many elements. 

Specific elements of the present and planned monitoring system are listed 
below with a brief description of their functions. Some of these elements 
have a multi-purpose capability to support specific disaster warning and 
assessment functions as well as day-to-day prediction services. These 
elements are marked with an asterisk and described in more detail following • 
the list. These descriptions include a discussion of improvements that are 
planned to satisfy the needs identified by the OEP Report to Congress and 
in post- disaster surveys. Other highly specialized monitoring networks that 
support warning and assessment functions pertaining to only , one type disaster 
are discussed later. These special networks monitor landslides, earthquakes, 
tsunamis, volcanoes, frosts and^ freezes, droughts and extreme fire weather 
conditions . 
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*(k?ost;aL Lon.iry Opurational Provide a capability to dOLoct sevoro 

Knv i r(»unuMH a 1 Satell. iLes storm:; from near-continuous cloud Image rv 

( GO I'i S o V e r a b r o a d a r e a . 

o ''^'Radars Provide coitinuous coverage of hazardous 

phenomena such as tornadoes, thunder- 
storms , severe local s torms , hurricanes , 
and flasli flood potential on a local and 
regiona l sea le . 

o ^Mlydrologic Netv;ork Monitor rainfall amounts, river levels, 

temperature , and snow deptlis . 

o -Coastal Sta^ii'^ms Monitor wind, pressure, p rec ip i t a t io.. , 

air :uk1 sea temperature, sea state and 
visibility . 

o =^ Aerial Rlm- innaissance ocate the center of and report profile 

data of temperature, wind and pressure 
for tropical cyclones and severe winter 
s to rms . 

o land Me t ei »roi og i ca 1 \.'twork Monitor variables of the atmosphere such 

as temperature, pressure, winds, visibility 
and precipitation at the surf ace. 

o Upper Air Obs<M'vation Provide vertical profiles of pressure, 

NetvA)!'- temperature, water vapor, and wind 

condi tions in the atmosphere . 

o Of:" shore Facilities Monitor wind, pressure, air and sea 

temperature, humidity, sea state, current 
and precipitation. 

o Ships Monitor variables in the atmosphere and 

ocean environments such as temperature 
and temperature profiles, pressure, wind, 
visii)iliLy, precipitation, sea state, 
s a ] i^ i ty , cu r ren ts , and ice condi tions . 

u D.'ita buoys Monitor VciLiablec such as current, and 

temperature pro files in the 1 ake , es t u- 
arine and oceanic environments; monitor/' 
surface wind, temperature, pressure, C 
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NOAA data buoy being towed to test and evaluation 
site by a U.S. Coast Guard Cutter. 




U.S. Coast Guard Cutter ClIASE, a high - endurance 
cutter of the tvpc used as an Ocean Station. 
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Elements 



Function 



o Polar Orbiting Satellites 



.Provide a periodic capability to detect 
severe storms, vertical profiles of 
temperature, and the total atmospheric 
water vapor content in the column. Pro- 
vide global cloud imagery, measurements 
of cloud-free areas, sea surface 
temperatures^ related oceanic circulation 
features, and extent of sea ice. 



o Seismological Network, 



.Detect, identify, and locate local and 
dis tan t earthquakes and alert the 
Tsunami Warning Center when major earth- 
quakes occur. 



o Strong Motion Network. 



.Monitor strong motions of different 
types of ground conditions and their 
effects on man-made structures. 
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Standard building housing inflation shelter, and ground equipment of 
NOAA upper air observing station with rawinsonde train ready for release. 




ATS--3 satellite picture of September 26, 1971, showing hurricanes 
Ginger in the Atlantic and Olivia^in the Pacific. 



Satellites 



Among the most dramatic developments in recent years is the ability to collect 
vital environmental data from remote platforms in space. The polar orbiting 
satellites that, have long demonstrated an operational ability to provide 
global weather observations have recently been significantly upgraded with 
new instrumentation. With the recent launch of the NOAA-2 polar orbiting 
operational satellite in October 1972, the first operational global tempera- 
ture soundings are now available as a major supplement to ground based 
observati ons . 

Research satellites in geostationary orbit have demonstrated a capability for 
near-con tinuous"'mon i tor ing of weather over a large area. 

The NASA Applications Technology Satellite (ATS-3) provides cloud pictures 
over the continental U.S., the western Atlantic and Gulf of Mexico at 
approximately 25-minute intervals during daylight hours. ATS-l provided 
similar coverage of the eastern Pacific during its operational lifetime. 
Time-lapse movies are produced from these film sequences in near real-time 
and analyzed to determine movement and change in character cf tropical 
disturbances. Wind fields at cloud level which are pertinent to the diagnosis 
and prognosis of the storm systems are derived also from these cloud motion 
6bservations . Information provided by satellites from data sparse tropical 
oceans contribute substantially to improved reliability and timeliness of the 
hurricane warning service. Some ATS satellite pictures are now available 
for analysis at the National Severe Storms Forecast Center within 30 minutes 
of their actual taking by the satellite. These pictures can be used to 
detect the early stages of severe storm development by monitoring the growth 
of distinctive cloud patterns before they can be detected by radar. 

The outstanding success of the research ATS Satellites and the broad use of 
the data has evolved into a joint NASA-NOAA program to provide for a NOAA 
Geostationary Operational Environmental Satellite System (GOES) . Based upon 
a successful series of NASA operational prototypes (the Synchronous Meteor- 
ological Satellites) , GOES will be operated by NOAA as a two-satellite system 
by the summer of 1974. It will provide near-continuous picture coverage of 
the continental United States and adjacent ocea,n areas as shown on the 
accompanying chart. Rsal-time si:pport to the hurricane centers at Miami, 
San Francisco, and Honolulu will be available through collocated Satellite 
Field Service Stations. 1\\ addition, a capability fc-r near real-tine obser- 
vation and continuous monitoring of severe storm development, cjcrdinated 
application of data through the use of radt'ii'-satelliLe mosaics, and vidaj; 
tape playbacks for detailed study of critical situations will h^. impleir.onted . 

Further extensive use of GOES is planned as a data relay for the reai-L.Lrne 
readout and use of data from automated observing platforms. This c^apabj,xity 
will contribute significantly to improving the timeliness of warnings, 
especially for tsunamis, severe storms, and some floods where warning times 
are critically short. 
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Weather Radar Net 

The National Weather Service relies heavzLly on radar to monitor small- and 
medium*scale features of potential disaster causing weather systems. Radar 
can be used to detect potentially severe thunderstorms and some tornadoes 
that pccur. Areas of , heavy rainfall 'can be located and monitored and 
approximate precipitation rates can T)e mtjasured as an aid to flood forecasts 
c;nd warnings. Radar installations along the coast are extremely useful in 
tracking hurricanes as they approach. Within a maximum distance of about 
200 miles, long-range (WSR-57) radars show the location, size, shape and 
general intensity of the storm, from wnich speed and direction of movement can 
be determined. 

The basic concept of NOAA is that each office in areas prone to severe weather 
having a county warning responsibility should have direct access to radar 
information in the preparation of local storm warnings . WSR-57 and local 
warning radars are used for this purpose. In addition, the WSR-57 primary 
radar stations transmit hourly reports so that large-scale precipitation 
patterns can be determined to support *.outine analysis and forecast programs. 
Stations not equipped with radar are furnished direct support by remoting 
techniques from nearby primary radars. 

The present network of National Weather Service radars is shown on an 
accompanying chart. It consists of 51 of the WSR-57 long-range network 
radars and 37 short-range local use radars. The WSR-57s were specially 
designed for storm detection and have a maximum effective range of about 
'2C0 miles. The local use radars are mostly modified World War II surplus 
military' equipment with an effective range of about 100 miles. This older 
equipment is obsolete and expensive to maintain. Supplementary information 
is obtained from cooperative radars operated by the Federal Aviation Adminis- 
tration in the mountainous regions in the We.^t and from Department of Defense 
radars . 

Direct radar support to stations not equipped with radar is provided by one 
of three different methods. For short distances, a microwave link can be 
Used to provide a signal to a repeater radarscope which continuously reproduces 
a high-quality radar presentation. For lonj^ distances, scan conversion 
transmission of radar scope pictures by standard telephone lines is used to 
provide a usable facsimile type copy. This method also offers the advantages 
of allowing a station with receiving equipment to dial-up and receive radar 
scope pictures from any station equipped to transmit. The third method used 
is standard facsimile transmission over established networks of hand-drawn 
replicas of scope presentations. 

Planned improvements to the system will be^.in in FY 1974 with the procurement 
of 18 local use radars and the start of a three-year program to install two 
WSR-57 long-range network radars. The Federal Plan for. Weather Radars and 
Remote Displays is now being updated. It vill provide plans for additional 
radars, remoting devices, and the development and implementation of an 
automated system (D/RADEX) which will digitize radai^ data for improved appli- 
cations and more rapid dissemination and a-asimilation . 

14 
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Hook- shaped echoes on weather radar indicating 
tornado activity. 



Tower and plastic radome housing antennae of SR-57 
long -range weather radar. 
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Hurricane DORA 1964 as shown by 
WSR-57 Weather Radar at Daytona 
Beach, Fla. 



WSR-57 weather radar scope picture showing 
contours of echo intensity by Video 
Integrated Processor (VIP). 
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To supplement the radar network in the detection of severe stomis and tornadoes, 
strong dependence is placed on cooperative spotter reports from police and 
ti'ained citizens. Local Weather Service Offices recruit and train volunteer 
severe local storm spotters in cooperation with city, county, and state 
offices to form networks of observing points. These networks are alerted on 
the basis of severe weather watch bulletins and observed radar Cichoes to 
watch for and report severe storms or tornadoes which they observe. It is 
planned to continue and expand the use of cooperative sputter networks. 

Hydrologic Network 

River District Offices (RDOs) of the National Weather Service administer and 
maintain the hydrologic network which supplies river and rainfall data to 
support the river and flood forecast services. They actively cooperate with 
field offices of the Corps of Engineers, Department of Agriculture and 
Department of Interior which supply additional data from observing stations 
they operate. The coir.bined reporting networks of the participating agencies 
consist of some 5,500 rainfall and river gages, of which approximately 750 
(15 percent) are equipped for telemetering data. The remainder of the 
stations are operated by cooperative observers (private citizens) who record 
the data and transmit it by telephone to the River District Office. 

Data are routinely collected once or twice daily from all stations with 
significant rainfall within the hydrologic network. During critical situations 
when potential flood or flash flood situations exist, data are collected as 
frequently as the urgency of the situation requires and the collection system 
will permit. All data collected are forwarded to' the River Forecast Centers 
(RFCs) for computer processing in the preparation of river forecasts and 
guidance material for the RDOs and Weather Service Forecast Offices. 

Improvements to the system to provide better coverage and faster more reliable 
collection of data are planned within the next few years to add many new 
stations in flood-prone, mountainous areas. The river and rainfall gages 
will be automated with a remote readout capability in the RDOs and RFCs using 
Direct Distance Dial telephone or the GOES satellite. These new automated 
installations will be engineered to prevent destruction and minimize mal- . 
function during floods of record depths. 

Coastal Station Nets 

The basic land meteorological network has not provided the detailed data 
needed along the coasts when hurricanes or tropical storms are approaching. 
Two special observing networks of stations have been established to satisfy 
these requirements for special observations of the atmosphere and the sea. 

The Cooperative Hurricane Reporting Network (CHURN) consists of 130 stations 
spaced about 25 miles apart along the Gulf of Mexico and Atlantic coasts, 
most of whicn are operated by the Coast Guard. All CHURN stations operated 
by civilians make one observation each day near 7 a.m. local standard time. 
CHURN stations operated by the Coast Guard routinely furnish 3 or 6 hourly 
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Automatic weather stations provide surface meteorological data from 
remote or unmanned locations. 




observations of .wind, sea and weather to satisfy requirements of the coastal 
marine forecast program. During periods of threatening weather, al.l CHURN 
stations take and transmit surface observations at increased frequency upon 
request of the National Weather Service in direct support of the warning 
function. Under tropical storm or hurricane conditions, hourly reports are 
required for short periods. - 

The Tide Height Reporting Network consists of 140 coastal stations that make 
special tide observations to support the preparation of 3torm tide warnings 
during potential or actual tropical storm or hurricane situations. Weather 
offices call these stations whenever observations are needed. In addition, 
35 tide gages provide telemetered tide Information to ?8 coastal weather 
offices 24 hours a day. The forecaster uses this information on water levels, 
tides and waves to i£sue detailed warnings to the public and concerned 
special interests along the coast in his local area of responsibility. 

Both of these special networks are programmed Co continue. Additional 
automated tide and wave gages will be installed and automatic weather 
stations will be used to provide continued observations from Coast Guard 
facilities that are being converted from manual to automated operations. 

Aerial Reconnaissance 

Aerial reconnaissance is used extensively to collect data on tropical dis- 
turbances and severe winter storms, and in weather modification experiments 
and operations. Reconnaissance aircraft, primarily of the Department of 
Defense, penetrate all tropical disturbances that are within range, providing 
center fixes and profiles of temperature, wind, and pressure, and reports 
on cloud structure. These data are essential to NOAA's National Hurricane 
Center to predict accurately the movement and intensity of tropical cyclones 
and to issue timely and accurate warnings. In addition, the data are used 
in research on the dynamics of hurricanes. Reconnaissance is also flown on 
severe winter storms along tHe East Coast of the United States in support of 
forecasts and warnings of these phenomena. NOAA aircraft are used primarily 
for weather modification experiments and to collect data in support of research 
req.uirements . When major experiments or projects such as "Stormfury" 
(Hurricane modification experiment) exceed NOAA's reconnaissance capability, 
support is furnished by the DOD on a reimbursable basis. 

Planned system improvements in support of Project Stormfury in the Pacific in 
1976 include modernization of the NOAA aircraft fleet by phased replacement 
of obsolete aircraft and development and use of improved instrumentation and 
data relay systems in both Air Weather Service and NOAA reconnaissance air- 
craft. The system has capabilities similar to that with which Navy hurricane 
reconnaissance aircraft' are now equipped, and .will offer improved capabilities' 
for hurricane monitoring by providing: more accurate horizontal profile 
measurements, par ticu^larly flight level winds, more accurate storm fixes by 
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improved navigation, and automated recording and transmission of observed 
profile data. In addition, a systejn under development by the U.S. Air'. 
Force is being considered for installation in their aircraft for operational 
hurricane reconnaissance. If installed it would provide capabilities for 
routine reconnaissance equal to that used in weather modification experiments 
and research. The Air Force has a program underway to add weather radars 
to the Atlantic hurricane aircraft. 
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B . WARNING PRKPAIUTION 



The basic concGpt under which the National Weather Service of the National 
Oceanic and Atmospheric Administration issues forecasts and warnings is 
essentially the same for all types of atmospheric natural disasters. The 
National Meteorological Center (NMC) prepares large^-scale analyses and 
forecasts which are disseminated by facsimile and teletypewriter networks 
for use as the basic guidance for the entire forecast and warning "service . 
Similarly the National Environmental Satellite Service (NESS) supplies 
centralized support to the system in the form of processed satellite data. 

Computer capabilities are essential to process the large volume of useful 
data and to accommodate the more advanced numerical forecasting techniques. 
The NMC and NESS now use a third generation computer system to provide 
centralized basic analysis and forecast support to the system. Fourth and 
fifth generation computer systems will be required to continue the develop- 
ment, testing and application of satellite data assimilation methods and 
improved numerical models. Less powerful computer systems are used in river • 
and flood forecasting by th^i RFCs whereas mini-computers are used by ipper 
air observing stations for data redaction computations. 

More detailed analysis ana forecast guidance is issued by twenty special 
offices of the National Weather Service. Hurricane advisories, watches, 
and warnings are issued by i^even Hurricane Warning Offices for their designated 
areas of responsibility. River stage and flood forecasts and guidance 
material on flash flood potential are issued by twelve River Forecast Centers 
(RFC). The National Severe Storms Forecast Center is responsible for pre- 
paring and releasing tornado and severe chunderstorm watches which include 
information for public use and aviation interests. 

The basic forecast and warning responsibility for each state is assigned to 
one of forty-three Weather Service Forecast Offices (WSFO) and 'the final 
warning responsibility for each county in the United States is assigned to 
a WSFO or Weather Service Office (WSO) . The WSFOs and WSOs use the guidance 
from mC and the special Forecast Centers and Warning Offices and all 
available reports and special observations to prepare and issue detailed 
warnings to the general public and government offices in the area for which 
they have warning responsibility. Within each National Weather Service Region 
a Warning Coordination Center or Regional Warning Coordination Center is 
responsible for coordination and consistency, of forecasts and warnings issued 
within the Region. 

A post-event survey of all aspects of the warning services and community 
preparedness functions is conducted following each significant storm or flood. 
These surveys provide management at all levels with a means of evaluating 
the effectiveness of the to tal ' se rvices and the performance of integral 
parts of the system a^d the offices and individuals involved. 'Actions taken 
on the findings of the surveys are followed-up by the responsible program 
managers to insure that appropriate program adjustments are made to satisfy 
unmet needs in the system. 
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This portion of the plan will focus on warnirig preparation and relevant 
research and development. Each type natural disaster is treated separately 
in the discussions that follow. 

HURRICANES AND STORM SURGES 

Hurricanes and typhoons form over warm tropical oceans and threaten death 
and destruction over areas exposed to their path. Most of the damage in 
coastal areas is due to the surge of wind driven waves and abnormally high 
tides but high winds contribute substantially to the losses. ' Although 
hurricanes and typhoons tend to dissipate as tfiey move over land, very often ^ 
they produce heavy rains causing extensive flooding over inland areas ".long 
tiie storm track and are frequently accompanied by devastating tornadoes 
adding immeasurably to the destruction potential. The overall effectiveness 
of the hurricane warning service is^in large part dependent on a family 
of monitoring systems already discussed — satellites, aerial reconnaissance 
and radar. Satellites provide a capability to detect tropical storms in 
their earliest stages of formation and monitor their general developmen t ^ and 
mavement while they are far from land. Aerial reconnaissance provides more 
accurate fixes on stonn positions and detailed information on pressure, 
temperature and wind velocity. These data are essential to the preparation 
of accurate forecasts of hurricane movement and force and are, therefore, 
vitally important as storms near the coast. Central pressure which can be 
obtained only b.y reconn^iissance is of particular importance in forecasting 
storm intensities. Radar stations along the coast continually monitor a 
hurricane's position and movement during the critical period of landfall. 
They furnish information on storm structure and areas and approximate in- 
tensities of rainfall that are needed for forecasting severe local storms 
and floods as the hurricane moves inland. 

Improved hurricane forecasts and warnings are needed to fully satisfy the 
needs of llie general public and community preparedness planners. Errors 
in predicted landfall and force cause unnecessarily large areas to be warned 
resulting. in undue evacuation and boarding-up costs. Additional research 
and a greater computer crapability are needed to develop and test improved 
sLaLisCical and nunierical prediction techniques to achieve the needed 
Improvements. 

Fo rec: .IS and Warnings 

Three Hurricane Ce liters and four Hurricane Warning Offices comprise the core 
of the '^Hur ricane Warning Service. The Hurricane Centers located at MiaFi , 
San Francisco, and Honolulu are responsible for hurricane analysis and 
prediction in assigned areas of responsibility. Hurricane Warning Offices 
are located at Boston, Massachusetts, Washington, D. C, New Orleans, 
Louisiana, and San Juan, Puerto Rico. Both the Hurricane Centers and the 
Warning Offices have warning responsibility for their assigned areas. The 
Hurricane Centers are also responsible for providing a hurricane forecast and 
warning service to . international interests in their areas and for coordination 
uith designated offices of the United States military services on operational 
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Hurricane AGNES rain clouds as shown by WSR-57 weather radar at 
Pittsburgh, Pa., June 22, 1972. 




ATS-3 Satellite photo of Hurricane AGNES cloud masses over 
Northeastern States on June 22, •1972. 
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matters pertaining :*o aerial hurricane reconnaissance and hurricane forecasts 
and warnings. In^ addition, Miami, whir' is designated the National Hurricane 
Center (NHC) , coordinates the warning functions of the four Warning Offices. 
The final warning responsibility for each county is assigned to a Weather 
Service Forecast Office (WSFO) or Weather Service Office (WSO) . 

Much of the anaLjTsis work is still being done manually at all three Centers 
as is'the forecasting at the Centers responsible for the Pacific areas. 
However, at the NHC, Miami, computer capabilities have been implemented to 
automate data handling, chart plotting, forecasting hurricane tracks, 
determining watch areas, and for forecasting storm tides. The NHC analog- 
statistical technique is used for determining hurricane watch areas and another 
computer technique is used for obtaining an objective forecast of storm tides. 
These computer outputs are used in the preparation of advisories and bul- 
letins for dissemination* via multiple communications networks discussed later 
in this Plan. The Hurricane Warning Offices at Boston, Washington^ New 
Orleans, and San Juan also have access to these computer outputs either 
directly or by relay through NHC Miami for use in the preparation of ad- 
visories and bulletins for their areas. 

Hurricane advisories are normally issued by the appropriate Center or 
Warning Office three times daily for distribution to the general public. 
However, they may be issued more frequently, especially when severe storms 
are nearing the coast. A telephone hotline connecting the NHC, Hurricane 
Warning Offices and WSFOs is used to coordinate advisories and warnings 
issued for areas along the Gulf and Atlantic Coasts. Advisories give specific 
information on the storm^s position, intensity, direction and speed of move- 
ment, and designate areas of the coast that are under a hurricane ,watch or 
warding. WSFOs and WSOs with warning responsibility ensure local dissemina- 
tion of advisories and bulletins and are responsible for informing - all 
interests on local effects of the hurricane and alerting them to the need for 
emergency action if it becomes necessary. Each office with warning responsi- 
bility is being equipped with emergency power and corranunications to insure 
continued operation during emergencies. 

Research 

The National Oceanic and Atmospheric Administration (NOAA) and the National 
Science Foundation (NSF) support hurricane research. NOAA's efforts are 
directed primarily toward the development of techniques for hurricane pre- 
diction and modification while the NSF programs are designed to improve basic 
knowledge and theory of hurricane structure and development. 

NOAA has developed a primitive equation, asymmetric, 3-dimensional hurricane 
prediction model that uses real input data. This model has shown promising 
results, using past data sets, in predicting both track and development of 
hurricanes and easterly waves. Work is continuing to reduce the large amount 
of computing time required for the model to make a 36~ to 48-hour prediction. 
Currently, severe constraints on the use of such models relate to initial 
value problems, and accurate data acquisition and analysis on the scale 
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TORNADO INCIDENCE BY STATE, 1953-1971 
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required. Improved data collection capabilities and more research are needed 
to solve the problems in these- areas before the model can be applied 
operationally. Additional research is being done on other aspects of the 
asyrometric hurricane model. Further automated techniques are being developed 
which will permit real-time use of aircraft reconnaissance data and digital 
radar data in nuir-erical predictions. Intensive efforts will also be directed 
to finding new techniques for the use of satellite data i' i both numerical 
prediction and subjective forecasting methods 

TORNADOES AND SEVERE LOCAL STORMS 

Tornadoes are the smallest and most violent of all storms. Although they 
average only one-eighth of a mile in width and seldom travel more than five 
miles during their short life span, they caused from June 1963 to July 1970,^ 
868 deaths, 13,954 injuries and $1,494 million in property damage. Tornadoes 
are most frequent in the mid-west during the spring and early summer but 
they have occurred in every State and month of the year. Since tornadoes 
are difficult to predict and detect, the NWS uses a system of watches and 
warnings to alert the public — watches for areas where toi^nadoes are expected 
td' develop — warnings when they have been visually sighted or strongly 
indicated by radar. Although "many advances have been made in severe storm 
prediction techniques in recent years, much research is needed on the basic 
dynamics and modeling of convective storms as a means of developing improved 
forecasting techniques to provide more accurate and timely warnings. 
Satellite data, particularly from geostationary satellites, must be more 
fully exploited in tornado and severe thunderstorm forecasting. 

Forecasts and Warnings 

The NOAA National Severe Storms Forecast Center (NSSFC) provides a single 
source for severe thunderstorm and tornado vatches in the United States. 
Operating procedures and cooperative agreements with other Departments and 
agenvCies are published annually in the National Severe Local Storms Operations 
Pla:. The Center uses the broad-scale analyses and prognoses prepared by 
the National Meteorological Center supplemented by locally prepared detailed 
analyses and statistically derived indices for severe weather prediction. 
The Center prepares and releases 24-hour severe local storm outlooks and 
shorter range forecasts that designate watch areas where the likelihood of 
severe thunderstorms or tornadoes is high. 

Watch messages are disseminated by the Radar Report and Warning Coordination 
Circuit (RAWARC) , Service A, 'press wire services and the NOAA Weather Wire 
Service. Guidance material is transmitted by RAWARC, Service A, and the 
National Facsimile Circuit. 
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WSR-57 Weather radar at the Meteorological Observatory, Centerville 
Alabama was extensively damaged by a tornado May 27, 1973. 
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Weather Service Offices use the severe weather watches and guidance materia.! 
issued by NSSFC, as a basis for alerting spotter networks and the preparation 
of defining statements of the watch bulletins which specify the' affected 
areas in terms of counties, towns, and locally well-known geographic land- 
marks. These messages are disseminated by multiple means to the public,jjKid 
to local government, law enforcement, and emergency agencies. When a tc^JRado 
or severe storm is sighted or identified by radar, an appropriate warning is 
issued which describes the location of the severe storm or tornado when it 
was detected, the area that could be affected, and the time period covered 
by the warning . 

In 1974, the staff of the NSSFC will be increased and special ground equipment 
added to permit exploitation of satellite data in the preparation of tornado 
' and severe thunderstorm forecasts. The use of three-dimensional and small- 
scale analyses to identify mesoscale features associated with severe storms 
will be increased. The timeliness of warnings will be improved with the 
implementation of automation programs which will provide for data collection, / 
computer processing and message preparation and transmission. In addition, 
emergency power and communications equipment will be installed at all offices 
with warning responsibility to insure continuous operations during power 
failures and communications equipment breakdowns. 

Research 

The Meteorology Program under the National Science Foundation supports pro- 
jects aimed at developing a bet ter unders tanding of severe thunderstorms and 
tornadoes. Particulc*r attention is directed to modeling of convective storms, 
mesoscale structure of weather systems, and the nature and behavior of 
tornadoes. Related to these are several programs of studies of the nature 
of lightning strokes and the physical processes that generate them. The 
Engineering Mechanics Section has developed a wind engineering program that 
includes substantial support in the fluid dynamics of cyclonic winds; their 
formation, development, movement, and interaction with topographic and 
physical structures. 

NOAA will continue work to develop a three-dimensional numerical model to 
better understand the internal physics and dynamics of storms. In addition, 
programs in basic and applied research will be continued to develop a better 
understanding of tornadoes, thunderstorms and squall lines as a basis for 
improving forecasting techniques. Programs of intensive observation of severe 
storms will be continued by the NOAA National Severe Storms Laboratory (NSSL) 
. from a dense network of weather stations, an instrumented tower, serial 
releases of rawinsondes, conventional and Doppler weather radars, electric 
field monitors and specially instrumented aircraft. Other efforts within 
NOAA involve research and development work conducted on the application of 
acoustic and optical techniques to the remote sensing of low-level temperature 
and wind profiles and precipitable water. A project which has shown pre- 
liminary promise of success to identify tornadoes by their electromagnetic 
signature will aJso continue. 



30 



5i 



SEVERE WINTER WEATHER 



A severe winter storm may paralyze large metropolitan areas for one or more 

days and cause huge economic losses in industry, agriculture, and ranching 
interests. The loss of lives in winter storms is also significant. The 
average annual death toll in winter storms is 88 versus 62 in hurricanes. 
Winter storms include several types of severe weather — blizzards, heavy snow, 
freezing rain, cold waves, frosts and freezes, storm tides, and high winds. 
The management and coordination of the system performance during major 
storms needs to be improved to insure that significant unexpected develop- 
ments are recognized early and that updated forecasts are issued promptly'. 

Forecasts and Warnings 

The National Meteorological Center (NMC) has responsibility for the large- 
scale analysis program and the provision of guidance forecast information 
pertaining to winter storms for the United States. The NMC Quantitative 
Precipitation Forecast (QPF) Unit provides guidance charts for use in the 
issuance of heavy snow watches and warnings. These guidance products are 
utilized by Weather Service Forecast Offic:is which prepare and issue fore- 
casts two times daily for their respective state areas of responsibility. 
Additional zone forecasts are provided three times daily, and very short 
term forecasts are provided by Weather Service Offices for their local areas 
of responsibility. Revised forecasts are issued as required. New computer 
techniques such as the model now under development at NMC which uses a finer 
data resolution for computations and numerical prognoses will provide a more 
refined analysis and forecast chart. 

Winter weather warnings are prepared by Weather Service Forecast Offices 
(WSFO) and coordinated by the appropriate Warning Coordination Center (WCC) . 
Areas of responsibility for these ten WCCs are shown on an accompanying chart. 
WSFOs and the WCCs maintain a continuous surveillance of assigned areas of 
responsibility to detect developing severe winter weather and track severe 
winter storms. Warning bulletins and statements on the storms are issued for 
the press, radio and television stations to alert the public, public officials 
and all interests concerned. Weather Service Offices issue local winter 
weather warning statements (coordinated with responsible WSFO) and are re- 
sponuxble for ensuring local distribution of the warnings and bulletins to 
the press, radio, television, local officials, and disaster agencies. These 
statements are issued to provide information about specific local effects of 
the storm. 

A major reorganization of the manageirent system for forecasts and ;^7arnings 
is now underway and will be completed during FY 1973. In the planned system 
a Regional Warning Coordination Center (RWCC) wi.ll be established in tiach of 
the four NWS Regions to replace the WCC's in the contiguous U.S. These RWCCs 
will have the functions of monitoring major storm systems and coordinating local 
forecasts issued by offices in their respective areas of responsibility. This 
will provide greatly improved system performance ; evaluation and management ^ 
over that formerly provided. 
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Message preparation and communication procedures within weather offices are 
planned to be automated to speed-up the prtjparation , updating, and trans- 
mission of w,irnin^,s to insure better intra-arua coordination and consistency 
of forecasts. Tliis planned long-terrn improvement would be made available 
through the Automation of Fi.elu Operations Services (AFOS) program which is 
under development by NOAA. As AFOS is now proposed, each Weatlier Service 
Forecast Office would have a mini -computer witli a capability for electronic 
storage and automatec' screening and call-up of all alpha-numeric and graphic 
data now processed by hand. Interconnecting high-speed communication 
circuits wouJ.d allow rapid .Interchange of data and coordination of warnings. 
The same mini-computer system would automatically collect and monitor 
observations from within the WSFU's area of responsibility, and automatically 
route forecasts and warnings ' 'j .'arlous dissemination channels, such as 

NO/\A Wea t he r W i i e S e rv i ce and CATV . 



Steps have already })een taken to pn'Miiire and install a model WSFO facility — 
both hardware and software. This experimental faci.lity will be used to 
validate design concepts, shakedown operational procedures, and examine the 
iiian-m>i(h i nL! i ii t e r ac L i ons in the system. initial field implementation could 
Lake p .1 > t ^ . ■ a s e c i v I y a s FY I 9 7 3. Five forecast offices (Pittsburgh, 
11; ! ' ad».' Iph i a , Washington, St. Louis, and Chicago) and the National Severe 
St(..M;as Fijr<.'.Msi. Cen'^r: .iL Kain;as City would be equipped with storage/display/ 
commun i ca 1 1 i-uis lie^'iceK built ar^'und niiui -computers . These would be inter- 
connected with eacli I'tuer and witii the iN'ational Meteorological Center in 
SuLtland via the N'.i'ioiia.L Digital Circuit. (NDC) . All data, both alpha-numeric 
and gi'aphic, wuul ,: [:^e c. ;!')■;■ 
W S FO S W'J u I cl be e q U i i ^ p e ' . i L ; . 
WSUs wou 1 d : i l:e i\:oii . .ec ted 
i in p I erne n t a t i o n t i u ■ \ FO S s 
tlirough FY 19/ 



the NDC. Th.e 30 WSOs related to these six 
.Lnjaial Cathode Ray Tube (KCRT) devices. The 



tc' each other and their "parent" WSFO, Complete 
.-steiri Ls planuL'd to occur in phases extending 
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s, averaging :;^ar $2. billion anriually, and 

100 Lives. These losses can be substantially 
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liVDROLOCIC FORECAST SYSTEM 



RFCs are staffed to operate on a regular five-day week, but all are on call 
during weekends and at night for emergency operations during potential flood 
situations. The RFCs process data from rainfall stations and river gages 
along with other inputs from radar and satellite observations to produce 
river foirecasts. Data are processed by computers at all RFCs except at Salt 
Lake City. River stage forecasts are regularly issued for approximately 2,200 
points and transmitted to RDOs for expansion and clarification to make them 
more fully usable in their areas of river forecast: responsibility. 

Responsibility for issuing river flood warnings is assigned to the NWS River 
Forecast Centers. On the basis of observed data from the hydrometeorological 
networks:and computer forecasts described above, the warning of floods can 
usually be issued several days in advance of the flood crest on major rivers. 
Flood forecast bulletins for specific stages and locations' are issued when 
flooding is immin^at or in progress. They are supplemented with specific 
information for local use by RDOs and distributed by the same dissemination 
systems discussed earlier' in this plan and by special arrangement on an 
individual drainage area basis. 

The nature of "flash floods" is implied in the name and relates to the most 
critical element in the warning service — time. Very heavy rainfall for 
relatively short periods of time over small areas causes rapid runoff of 
surface water which may result in highly destructive flash floods, especially 
in hilly areas and along the headwcters of streams. There is no time to 
collect and analyze rainfall and river stage data as the bacis. for forecasting 
flash floods. Slncti timely forecasts of their occurrence must be based on 
anticipated rather Chan observed prfc.<Jipit ation, flash flood warning responsi- 
bility -on a county basis 'is assigned |to field offices of the NWS, Using 
guidance material, field offices of the NWS are responsible for issuing flash 
flood alerts and watches for their ar^as of responsibility. These alerts are 
for internal dissemination within NWS *to alert all elements in the flood 
warning 'system to the potential for flooding and the need for all prelimiir.ary 
and preparatory actions by NWS offices in the event v/arnings may be required. 

At least 2,500 communities in the U.S. are subjected lc a threat of serious 
flash flooding. Three methods for providing adequate wan ings are used. 
They are : 

o NWS Watches and Warnings to alert potential trouble areas, 

o Community self-help systems set up in cooperation with the NWS. 

o Use of flash flood alarms to alert specific communities. 

Flash Flood Watches are public notices issi'ed by the NWS on the basis of 
predicted rainfall amounts for specific rivers, streams or areas indicating 
that hydrometeorological conditions are conducive to the development of flash 
flooding. Flash flood warnings are issued to the public for specific rivers, 
streams, or areas where flash flooding is imminent or in progress, , cO"/ 



In Implementing community self-help systems, in cooperation with the NWS, a 
local network of rainfall and stream-stage reporting stations is established 
upstream from the community. Under threatening conditions, reports from 
these stations are made directly to a locally appointed community flood-warning 
representative, who prepares a forecast using a simplified procedure provided 
by the N".jS. The community flood-warning representative then alerts the 
community through a local communication system, Currently, approximately 
140 of these systems are operati'e. 

The IWS purchases, installs, and maintains flash flood alarm systems. 
Communities, to the extent possible, support recurring utility costs. The 
flash flood alarm system is designed to sound a warning to a community when 
river levels become critical at a predetermined upstream point. It is com- 
posed of 3 stations: a river station, an intermediate stai.ion, and an 
alarm station. The river stati • jn senses the criLical water level and 
activates the alarm through the intermediate station whJ ch provides the 
required power and amplification to set it off. The alarm station, which is 
located in a fire house, police station, or any appropriate y-day, 24-hour 
a day staffing unit, receives a 'visual and audible alarm signal indicating 
a potential flood disaster condition. It is then the responsibility of the 
community to disseminate the warning through their local communication 
network. Ten of these systems are planned to be in operation by mid-1973. 

The warning system will be improved by extending flood forecasting services 
to all areas and increasing the manning of RFCs and RDOs to provide regular 
operations seven days a week. Computer capabilities will be made available 
to all RFCs and expanded to allow the use of improved hydrologic models and 
faster processing of data for river and flood forecasts. Flash flood 
specialists will be assigned in flood-prone areas to provide impetus to the 
community self-help programs and to install flash flood alarm systems at an 
increased rate. Development of the capability to collect data through the 
GOES satellite from automated stations to remote areas will enhance the 
timeliness and accuracy of forecasts and warnings. 

Research 

Some research is conducted within the National Oceanic and Atmospheric 
Administration, Department of Agriculture, United States Geological Survey 
and Corps of Enginejrs on various aspects of the river service program which 
relate to the flood and flash flood forecast and warning service. In 
addition, the National Science Foundation sponsors a number of research 
programs of hydrology and hydraulics that are directly applicable. An 
accompanying matrix shows the areas of interest and ongoing research of 
each agency. 
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Forecasts and V/arnings 

Technology has not yet developed to the point where individual damaging 
earthquakes can be forecast although encouraging prediction research results 
are being reported in Japan and the USSR. Also, there is a possibility that 
earthquakes can be controlled. Earthquake forecast and warning services 
could be us^^ful to all segments of the population and economy. When such 
services are available, Federal, State, and local officials can take disaster 
mitigation actions such as lowering water levels behiua dams, putting public 
utilities on alert to contend with ruptured gas and water lines, and 
evacuating people from particularly iiazardous structures. General areas where 
earthquakes are most likely, the approximate timing (in terms of decades), 
and the approximate maximum magnitude that^ is possible in each area can be 
predicted.' The most realistic opportunity" for improvement appears to be in 
the area of probability forecasts rather than specific time and spac^-. 
predictions . 

In recent years the occasional association of earthquake activity with 
reservoir impoundment and with injection of fluid in wells and large-scale 
fluid withdrawal has been established. 

Although reser\^oirs have not yet caused destructive earthquakes in the U.S., 
some overseas areas appear to have experienced disastrous effects. In the 
U.S., mir»or earthquakes have been associated with both fluid injection and 
withdrawal . 
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Research 



Basic researcli in t ec tonophys i cs and earthquake mechanisms including modeling 
of ruptures, together witli expanded and automated monitoring of fault creep, 
earth strain, crustal movements, seismic activity, changes in the earth's 
magnetic and gravity fields and electrical conductivity, or other geophysical 
phenomena will help in the identification of reliable earthquake precursors 
needed for the development of forecast techniques. 

The U.S. Geological S urvey (USGS./ of the Department oi Interior is sponsoring 
studies in these areas to develop the physical understanding and the instru- 
mental means requireo for forecasting the time, place, and ■ magni-tudes of 
earthquakes, and to implement and evaluate an experimental earthquake 
prediction system in central California. Further research is planned to 
evaluate results of laboratory field ftzudies and to undertalie intensive 
investigations of earthquake precursors by means of theoretical analyses 
and labora'jory experiments. 

The (JSCS is also studying the feasibility of controlling the release of stress 
in ihn upper crust of the earth. A small-scale field experiment is planned 
in a rock quarry where deep holes will be drilled into active fault zones to 
sample matei'^'-j's and measure rock properties. 

The National Science Foundation sponsors research grants for a continuing 
program in earthquake engineering. 

TSUNAMIS 

Tsunamis aftect primarily the islands and coastal areas of the Pacific Ocean. 
The people of tlie Hawaiian island have been victims of many tsunamis. 
Because shock v.Mves generated by an earthquake travel through the earth much 
faster than a tsunami travels through the ocean, information on the location 
and magnitude of an earthquake can provide the basis for issuing tsunami 
watch and warning bulletins to the public. However, accurate prediction of 
a tsunami wave height at any given point on the shores of the Pacific is not 
feasible at present. Tsunamis travel at speeds up to 600 miles per hour in 
the open ocean. Therefore, tlie need for a rapid, reliable communications 
network is obvious, both for the collection and processing of data and for 
the dissemination of warnings. 'i 

Forecasts and Warnings 

Whenever a lar^^j eartliquake is recorded at seismograph s ta tions '^-epor ts are 
sent via communications iacilities of the Department of Defense, ttT'o^ Federal 
Aviation Administration and other agencies, both foreign and domestic.^ to 
the National Tsunami Warning Center (NTWC) located at the Honolulu Observa- 
tory where they are analyzed to determine the epicentral location and magni- 
tude of the earthquake. When an earthquake of large magnitude occurs in a 
part of the Pacific that is favorable for the generation of a tsunami, the 
NTWC forecasts th.e time of arrival of the tsunami at selected points and 
requests data from the nearest participating tide stations that may record 
a wave . 
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Two kinds of bulletins, watches and warnings, are issued by the NTWC. Watch 
Bulletins based on seismic information are issued when an earthquake of 
sufficient magnitude to generate a tsunami occurs under the Pacific Ocean or 
near its border. These bulletins normally include the epicentral location 
of the earthquake, its magnitude, the time of occurrence and estimated times . 
of arrival of the anticipated sea wave at places for which the system provides 
Warnings . 

Warning bulletins are issued upon receipt by NTWC of positive evidence that 
a sea wave exists; such evidence is based on tide station data or other local 
reports. These bulletins include all information included in watch bulletins 
plus reported magnitude of the waves, and any other information deemed 
pertinen t . 

Watch and warning bulletins are distributed to the various governments 
requesting them. Warning information is currently supplied to Canada^ Chile, 
the Fiji Islands, Hong Kong, Japan, Nauru, ^New Zealand, Papua and New Guinea, 
the Republic of the Philippines, Tahiti, Taiwan, the Territory of New 
Caledonia, Western Samoa, and the U.S.S.R. (through Japan). Within the U.S. 
bulletins are sent to civil authorities in the five Pacific states and to 
various civil and military organizations at the Federal level. 

The speed of tsunamis is so great that the NTWC cannot effectively warn areas 
very near earthquake epicenters. Regional Warning .Cen ters have been 
established for this purpose in Japan, U.S.S.R. and Alaska and a regional 
center is planned for collocation with the NTOC in Hawaii. 

In the regional warning systems, the initial watch or warning bulletin is 
issued by the regional seismological center, generally on the basis of seismic 
data only. Subsequent watch and warning bulletins may be issued either 
through the NTWC at Honolulu or through regional tsunami warning centers. 

To provide necessary data for the Alaskan Regional Tsunami- Warning System, 
data are telemetered to Palmer, the operational center, from 13 seismic 
stations and 8 tide stations. 

Currently, the supporting data system for the forecast and warning system 
includes 23 seismograph observatories and 48 tide stations in 17 countries 
and territories throughout the Pacific as shown on the accompanying chart. 
In the planned system additional participating seismograph s tations. wi 11 be 
added to support tsunami warning services in Central and South America, 
Kamchatka, New Gui.iea, and the Bonin Islands. Additional tide stations will 
be sought throughout the Pacific, particularly on the west coast of the U.S. 
and in Alaska, Mexico, Peru, Chile, and the U.S.S.R. 

The most promising area for improvement of warning services lies in the 
reduction of the time lag between the occurrence of the seismic event and 
the issuance of tsunami watch and warning bulletins. In the jjlanned system, 
data collection and warning delays will be reduced by the real-time telemetry j 



of seismic and tidal data. Extensive use of the GOES satellite is planned as 
a connnunications relay for the real-time, readout of; data stored in a memory 
bank at each seismograph station in the system. A computer will process 
incoming data to give a hypocentral location (includes both epicenter location 
and depth) and estinated times of arrival of the potential tsunami and also 
prepare required watch bulletins for release by the personnel at the tsunami 
warning center. Appropriate tide stations will also be interrogated on a 
real-time basis so that warnings can be released more rapidly to the 
dissemination agencies in the system and to the general public. 

Research 

Improvements in tsunami prediction techniques and warnings vlepend on further 
understanding the generation, propagation, and onshore run-up mechanisms of 
tsunamis. Basic • research in tsunamis is conducted in many universities and 
by government agencies. Basic and applied research is carried out at the 
University of Hawaii by the Joint Tsunami Research Effort (JTRE) , which is a 
University of Hawaii/NOAA cooperative group. 

It has long been recognized that one of the major gaps in conducting research 
either on run-up or on source mechanisms is the lack of tsunami measurements 
in the open ocean. The JTRE is developing a tsunami wave-height recording 
system. Until such time as open ocean wave heights are available to. the 
warning center in real-time, it is doubtful that ob j ective, f orecas ts of 
nearshore wave heights can be made. Open-ocean wave measurement devices 
that rest on the ocean bottom and transmit pressure variations associated 
with wave heights have been, developed. Also, the design is completed and 
components are being Lestecji of a permanent tsunami measuring system that 
could be deployed on the oc^an bottom in the vicinity of a ship. An ocean- 
bottom tide recorder will be implemented to close the gaps in the existing 
data-gathering network and also to provide essencial data needed for basic 
research in tsunami height forecasting. 

Run-up studies continue to receive a large amount of attention. Some 
theoretical work is being done on the response of harbors to long period 
waves. The U.S. Geological Survey is working on studies of tsunami run-up 
and inundation in San Francisco Bay. The Corps of Engineers is active in 
research on tsunamis in bays and on possible protective barriers. 

The- National Science Foundation supports several research programs directed 
at tsunami generation, propagation, detection and run-up. Of particular 
interest is the development of an instrument to detect the occurrence of 
tsunamis bv" coupling seismic measurements with, radar sensing of atmospheric 
waves travelling in the vicinity of the tropopause, that are hypothesized 
as being initiated by an earthquake. 
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EXTREME FIRE WEATHER 



The forest areas of the United States produced $J. 1/4 billion of timber from 
state and private lands in 1970, while Federal foresizs yielded $500 million 
from timber sales, royalties and grazing rights in the same year. These 
same resources, however, are seriously endangered every year by man-made and 
natural forest fires. During the decade of 1960-69, an average of 4.8 
million acres w^s destroyed by fire each year. 

/ 

Unmet needs include the comp le t ion of de ve lo pmen t an d n a t ionwide imp le men t a t ion 
by the Forest Service of the Department of Agriculture of an objective fire- 
danger risk rating system, and analysis of the need for expansion by NOAA of 
the fire weacher service to forest and rangeland fire control agencies. 

As an integral part of its fire protection program for the Nation's forests, 
grasslands and wild areas, the Forest Service is developing a national fire- 
danger rating system (NFDRS) which is partially implemented and will be 
implemented nationwide by the end of calendar year 1974. Fire danger is 
defined in terms of an index based on factors related to the likelihood of 
the occurrence of a wildfire and its probably severity, expressed in terms 
of the anticipated level of difficulty to control. 

Fire occurrence probability and fire intensity are dependent upon ignition 
sources, fuel characteristics, topography, and past, present, and future 
weather conditions. Of 'these factors, only weather and ignition sources 
change rapidly. 

Forecasts and Warnings 

NOAA's National Weather Service (NVS) issues daily 24-hour forecasts of fire 
weather conditions, and Fire Control Offices issue daily fire-danger state- 
ments. The fire danger statements and the fire weather forecasts and 
warnings are issued more frequently during periods with critical fire danger. 
Bot, the fire-danger specification and weather prediction provide the basis 
on which specific fire protection decisions and actions are programmed and 
executed. Extreme fire danger or emergency conditions are those which have 
been exceeded less than 5 percent of the time in all past records. 

Each fire protection area generally has a manning and action plan which is 
tied to fire danger conditions. These plans specify the allocation of fire 
suppression resources and crews and other actions such as alerting or 
warning the public against specific activities. 

The forest fire protection programs of state forestry agencies are coordinated 
by the Cooperative Forest Fire Control Program of the Forest Service. In 
the eastern and southern states, the state* fire protection organizations are 
grouped into fire protectior.. compacts (New England, mid-Atlantic, South- 
eastern and Gulf Compacts). These compacts insure that each state discharges 
commitments to specific regional aid actions in high- emergency situations or 
under conditions of extreme fire danger. 



In the western and central United States, fire protecr.ion plans of the states 
are -tied to those of the Forest Service or the Bureau of Land Management unde 
wiilcii muLu<ii aid In extreine or emergen':y conditions is also pledged. 

In the operatlofi of the Fire Weather Service weather forecasts and v arnings 
especially designed for fire control agencies, both Federal and state, are 
issued by Fire Weather Offices of the NWS throughout the United States. 
Fire Weather Service is provided to user groups in forest and range areas 
froni Primary and from Supplementary Fire W^eather Offices. Primary Fire 
Weather Offices are usually located in or near major forested areas where 
they can best meet the needs of user agencies; these offices are staffed 
with ont^ or more specially trained fire weather meteorologist. Supplementary 
Firtt Weather Offices {)i:'jvide i ivij. weather service in addition to their pri~ 
nary public service function. Usually they provide fire weather forecasts 
only on request or wht-n fire danger is high. During the fire weather season 
:;ie t^o ^^o logi s ts at thesLt offices are responsible for the issuance of fire 
weather forecasts for their designated areas of responsibility. During 
critical fire-danger periods, forecasts are issued as frequently ; necessary 
lu apprise fire control officials of changing weather conditions t.^at may 
affect the igniLion, intensity, and spread of wildfires. During periods 
viien fire d.uiger is low, the number and timing of fire weather forecasts 
varies wlLii the needs of local users, but are generally issued once or twice 
daily in supporL of users' operations and planning. In the western United 
States fire weaLher uffices are equipped with mobile units sl that during 
con i i ag ra t Lc'tis Lhe firu weather meteorologists can provide o^ site weather 
;>bse rva L ions and fo recasLs to fire control officials. Additional details are 
iMOvLded in trie current version of the Federal Plan for a National Fire 
V.'eather Service v;hic:h will be revised soon. 

Weatlier rv.eas u rernen t s are required in support of fire-danger statements and 
v/eatiier forecasts at least once each day during the fire season. The network 
densiLv required depends on both the spatial variability of various factors 
jfiecting fire daar^er and trie degree of accuracy required in describing the 
le'/'^l o:' fire danger. The density requirement far exceeds that which is 
available in die regular reporting networks of the NWS. Consequently, the 
Foi'est. Sv^rvic:e and otiier fire protection agencies operate supplementary 
wea.ther importing networks. This type of network consists of at least one 
fire veaL';er station for eacn fire-danger zone, an area varying in size from 
J. fc:v r. .auired to. a few thousand square miles. The Forest Service alone 
opL'r ^(.^.•s aboML 1,100 fire Weather stations. State forestry agencies and 
otiier KvCefil larul managenent groups also operate similar networks. 

There ^ip pears to be an increasing demand for Fire Weather Services in areas 
noL (MirrenLly c^r/cre-.i. ::Ot\A will analyze this demand to determine if the 
progra::; stiould bf.- L.->:p;inJed into the remaining forest and grassland areas of 
tiie contenninous L'nited States, Uawaii, and Alaska. / 
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The ability to provide accurate and meaning! v forecasts and adviWries for 
fire control areas depends on the avaiiabiliL :l weather observa t ions . f rom 
sites which are truly representative of co:u,i,icrs in those areas. Special 
fire weathe." observing stations augment the e:i^!:ir.g meteorological and 
forestry n-twcrks. The future number of repo.tjrg stations required wi U be 
a funcnior of area, size, topography and ve^- e - : on . 



Research 

In support of fire-danger warning statement^:, ai 
IWS , in cooperation- with le Forest Service aa<. 
Ft. Collins, Colorado, r- ^arch station, wi L i . 
development in the follcving areas: developnuii 
numerical model; development of a topographic a ^ 
model; and improved observing and forecast:.:^..; ■ 
cation activities to suppress wildfires. iti : 
detection of incipient cumulus convection c-.na ; 
efforts will be made to develop nuraerlcaliy p 
to the NFDRS in order to extend to least: f \ 
dictions of three indices: the Occurrence In.li- 
potential fire incidence within a rating ar-c- , 
the potential amount of effort needed to contai 
type within a rating area; and the Fire Loaa ".n 
amount of effort" required to contain all prob \ 
rating area during a specified ;^-2riod. 

The National Environmental Satellite Servii^L r 
detection of fire danger based on radii.f.ior p. l 
conditions of vegetation. 

DROUGHTS 
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Drought conditions may be due to inadequate \.\ 
use of available water resources, or inadequ:tl.r^ 
systems. A serious economic impac'c can d':i-^eL 
drought stricken area. Drought is the iar;/.- 
losses in the United States accuunt^'ng for - 
the Crop Insurance Corporation. 

Two major drought-related assessment progr . 
agencies . 

The water resources investigacluns program oi 
(uses) deals with bol:h surface and sub-surt.i:- ■ 
of utilization. A basic objective is to dis::.n 
supplies ai * to suggest possible remedies. 
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The NOAA Environmental Data Service Drought Index program is designed to 
assess the current extent and severity of drought and to aid the government 
la decisions concernini^ cesij^nation and alleviation of disaster conditions 
in drought ar-^is. The drouglit conditions c. dressed in this program are 
those that develop gradually over an extended period of beloi^ normal rainfall 
and tend to persist until rainfall has become normal jr above normal for a 
period of tine. Except for this persistence which is based on an accumulated 
deficiency ol rainfall tha: requires ..ome time to overcome, forecasts of the 
onset or end of drought canao: be made with any appreciable accuracy. 

Water ResDurce Assessmeint 

With respect eo the water roscurce assessment program of the USGS, local 
decisions on tfie devalopment and utilization of v;ater supplies should be 
bas(jd OP full assessment of the characteristics and availability of water 
rescurce;5. The local community should have and use adequate information on 
surface water and ground water resources, analyzed and presented so planners 
and develooers can make de-isicns on the basis of whatever conditions exist 
and avuid waste, f or ■ example , through contamination and misuse. A proper' 
assessment ni' total avaiJable vater resources makes it possible to maintain 
a balance between water development and the planned industrial, agricultural 
and munLcjpal uses, thereby minimizing the likeliuood of inadequate water 
supply ur,a oossibly providing reserves to meet needs imposed by periods of 
in.si! ff i ::'.ent: p reci pi t ai io;i . 

Informacion on streanifl-w and ground water conditions is distributed monthly 
as part of the overall wn'Ser resources program of the USGS. Areas affected 
by deficiencies are obi^.-rved and reported on more frequently when droughts 
appear i rininent . 

Ground water resource r.s.se:jsments are planned in 21 river basins of the United 
States. Three basin st..uciies ha\.-e been completed, two are ' underway , and the 
remainder are planned lor compleEiua by the end of FY 1975. Development work 
in support of water reso'jrce assessment includes: work on improved sensors, 
and supporting ccmmun i c :j :".on system,s to aic in monitoring nd assessment of 
water svs terns; study anJ lestin^^ of improved hydrologic models; and the use 
or aircraft and satellites for surveying, monitoring, and communication with 
remote instrument statists. 

U r o u h t s s e s s rr e n t 

When drought develops, : s severity is assessed on the basis of rainfall and 
temperc'.Lures and their dtoartures from values which would have been climati- 
Cciliy cir.proprfate at the. cime and place being analyzed. NOAAVs Drought Index, 
which is based on these i.a itore,, is used to express the drought severity. 

Offices of the .VlvS initL.)te the preparation of drought indices by collecting, 
by mail and telephone, ten-pe rat ure and precipitation records from cooperative 
networkv*,. Arco averages are computed and either .phoned or sent by 



tele typewrite] to NOAA's National Climatic Center or to NOAA's Laboratory for 
Environmental Data Research where the weekly data are tabulated and mapped. 
An attempt is underway to speed the issuance of weekly charts by reducing the 
present A-'day data collection lag to two days by the use of telephones instead 
of mail. 




(growing 

the conterminous Uniced States. They are 

circuits and sent to the Office of Emergency Preparedness and to the Office 
of the Secretary of Agriculture. 

During the growing season, another drought indicator is also used. This is 
Palmer's Crop Moisture Index, which is published in the form of a weekly 
chart based on weekly areal mean values of temperature and precipitation for 
350 climatological divisions. The Crop Moisture Index, however, is more of 
an agricultural tool and is more sensitive to weekly precipitation variations 
than the Drought Index. It is concerned with water available for growing 
rather than with the general wat-;. . supply. The Crop Moisture Index Chart is 
published in the Weekly Weather and. Crop Bulletin, which, through successive 
distribution facilities, reaches thousands of users. 

The use of the Drought Index and the Crop Moisture Index will be continued. 
The development of these indices has been achieved relatively recently and 
no changes are planned at this time. It is also planned t publish historical 
values of drought indices so comparisons can be made with previous record 
droughts and water supply systems can be planned in accord with the design 
statistics developed. 

FROSTS AND FREEZES 

agricultural losses due to frosts and freezes average more than $1 billion 
annually. Other industries are affected to a lesser degree but are not 
included in this Plan. Completion of implementation of the Federal Plan for 
a National Agricultural Weather Service is needed to extend more effective 
frovt and freeze protection information to all areas of the United States. 
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Forecasts and Wan^ings 

In the Fruit-Frost Service detailed temperature forecasts and warnings are 
gi^en for !::any key stations in local areas where the primary concern is the 
issuance of forecasts, waniings , and advisories of low temperatures and 
their efffects on ornamentals, plants, deciduous fruits, and citrus fiuits. 
In these areas detailed minimum temperature forecasts and warnings of frost 
and freezing temperatures are issued for the next two nights for specific 
temperature stations^ 

In *the Agricultural Weather Service parameters other than low temperatures 
are frequently of more interest and concern, and more general forecasts and 
warnings including frost and freeze warnings are provided for broader areas, 
e.g. . counties or groups of counties. However, forecasts of low temperature 
conditions are given top priority during those periods when low temperature 
may adversely affect growth, maturation, harvest, storage and shipment of 
agricultural products. 

In both types ot programs weather forecasts of clouds, winds, and precipita- 
tion and an outlook for the next three to five days are included. In the 
supporting detection system conventional surface and upper air observation^ 
are supplemented with additional reports, especially of temperature, dew 
point, precipitation and wind , and at critical times such as early spring, 
by soil temperatures* 

Additional services supplement the weather forecast and warning services. 
Advisory service is provided to growers on how to solve their problems in 
the prevention of damage from frost and freezing temperatures through the 
use of orchard heating devices, air circulation machines, and water ^sprays 
and through the use of temperature surveys to provide information on local 
areas where lower minimum temperatures occur frequently. Studies are con- 
ducted at NWS Agricultural Service Offices on temperature and crop 
relationships. 

As in the case of the Fire Weather Services, the expansion of Agricultural 
Weather Services is dependent on an assessment of the intensity of demand in 
areas not presently being served. The criticality of demand must be weighed 
against other high-priority programs. Continued assessment of the demand for 
agricultural weather services and supporting dissemination systems will do 
much to assure adequate freeze and frost service in areas of highest priority 

Research 

Supporting research concerned with the effects of weather on growth, repro- 
duction and yield cf plants and animals' is being conducted as cooperative 
projects by agricultural experiment stations and the National Weather Service 
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VOLCANOES 



Federal programs are undertaken to minimize the damages caused oy volcanoes 
by delineating the hazardous areas, controlling the uses of land in such 
areas, and learning to predict eruptions so the areas can be evacuated. 

Forecasts and Warnings 

Constant observation and research at the Hawaiian Volcano Observatory permits 
the issuance if warnings of impending eruptions. Occasional short-term 
observations oT the volcanoes of the Pacific Northwest verify their continued 
low level of activity. 

The USGS staff at the Hawaiian Volcano Observatory monitors the active 
volcanoes Kilauea and Mauna.Loa. The volcanically-generated microear thquakes , 
■ground swelling and tilting, temperature variations, and the t}'pe and amount 
of material discharged from the vents indicate the level and type of activity. 
Uppn signs of unusual activity, integrated systems of instruments are deployed 
to determine the pattern of activity and changes in rates. Unusual dis- 
' tortlons and accelerations provide an indication of an impending eruption 
and early warnings ore issued. 

Infrared sensing of the inactive vc Icanoes of. the Pacific Northwest detects 
changes in '3is t ribu tion and intensity of "hot: spots®"; moniuoring of the 
microearthqaake activity for brief periods at Mt . Ranier, Mt. Saint Helens, 
and Lassen Peak shows a continuing low l^vel of activity. Suspicious signs 
of thermal activity, most readily detected by infrared sensors, would be 
further investigated by ground surveys using seismic and deformation 
monitoring equipment. 

In the planned system, surveillance of the inactive volcanoes of the Pacific 
Northwest will be regularized, and the capability to provide intermittent 
instrumental monitoring will be extended to the existing 12 volcanoes. Sur- 
veillance and interrogation of automatic instruments by regular aircraft and 
satellite flights are feasible. 

Research 

Scientific inves tiga t ion j of representative types of volcanoes are yielding 
fundamental understanding of the many different phenomena associated with 
different kinds of volcanoes. The study of the Jemez Mountains, a large 
inactive volcano complex in Nf.w Mexico, has produced information on structure 
and volcanic products that has contributed to the understanding of large- 
scale eruptions. Improved models for prediction and interpretation are being 
developed from the research program. 



LANDSLIDr:S Aa\D AVALANCHES 



Federal programs dealing with the hazards of landslides and avalanches are 
directed toward the preparation of Jandslide risk maps for all areas of the 
U.S. where high susceptibility to this hazard imperils concentrations of 
people and important structures, and toward the conduct of field and labora- 
tory research on the causes and mechanics of landslides so as to develop the 
capability to predict the time and extent of landsliding and avalanches of 
snow and ice. 

Landslide Forecasts and Warnings 

Forecasts and warnings oC landslide are not feasible. However, their impact 
on life and property can be mitigated by risk assessment program^ which are 
discussed later. 

Avalanche Forecasts and Warnings 

The Forest Service of the Departmenc of Agriculture now evaluates the snow 
avalaache hazard at specific heavy-u.se areas such as ski operations in the 
western U.S. Also, close cooperation is maintained with state highway 
departments, mining companies, anfl with several university snow research 
programs to predict avalanche hazard at specific mine sites, railroads, and 
highways. No general predictions are made for back-country or other less 
used areas. 

Experienced observers have developed sufficient skill to evaluate subjectively 
the hazard ol snow avalanches in their immediate areas. General- knowledge 
of veather conditions, recent and predicted snowfall, and observation of 
naturally occurring avalanches lead to subjective predictions and consequent 
control action. Data on weather and snowpack condition (depth, density, ' 
strength) are gathered in many areas, but are used'-mostly to supplement sub- 
jective field observations and to focus attention on likely trouble spots. 

Under extreme conditions , general warnings of possible avalanche activity are 
issued through the National Weather Service facilities for broader areas. 
National Forests and universities cooperate in this warning situation pri- 
marily in the States of Colorado and V/ashington with other states involved 
from cime to time. 

The Forest Service ij now collecting veather, snow, and avalanche data at 42 
■locations in 12 western states as a step in the development of an "avalanche 
hazard rating index." The data network represents a widB var'Lety of con- 
ditions across 25 degrees of latitude and elevations up to 11,300 feet in 
Co lorado , 

Plans are to continue with the^^development of the avalanche hazard rating 
index to provide a quantitati/e evaluaLion of avalanche hazard. Preliminary 
simplified models are ready for testing in some areas. Eventually, an 
avalanche hazard rating index could be used with a mountain weather forecast 
to T^rovic.j an avalanche warning service for the western United States. 
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C. WARNING DISSEKJMATION 



Effective dissemination; is a vital part of the warning system. For maximum 
use, warnings must reach all affected members of the public and responsible 
officials with minimum delay and must convey 'iiaximum understanding. This is 
necessary to allow adequate lead time for making decisions ajad for taking 
protective actions to mitigate the effects of the disaster. Dissemination 
as discussed in this Plan includes comniunica t:.on systems used for the 
reliable exchange of inforTr.ation among the warning offices. 

Radio, television, telephone and teletypewriter systems that are currently ^ 
available for dissemination of natural disaster warnings were all designed 
to serve multi-mission roles. Each routinely provides general weather 
information and forecasts to special user groups in addition to disseminating 
warnings. None of these systems is complete. Since each primarily serves 
a different group, they need to be expanded a.id all must be used to insure 
maximum warning coverage until a unique warning dissemination system is fully 
implemented and proven. Such a system witl\ a 2^'-hour alerting capability 
could satisfy requirements for some of the uultiple systems now used. In- 
crec^j «d use of National Warning System (NAWAS) circuits and public law en- 
forcement networks is needed for interstate and intrastate coordination of 
warnings and for greater feedback on the adequacy of warnings during rapidly 
changing situations. 

In 1971 the Administration completed a review of national policies and pro- 
grams for use of telecommunications to provide ihe American public with 
warnings of ^n enemy attack or of potential natural disasters. Emphasis 
was placed on systems capable of being exten-'ed directly into the home 
and operating Ik hours per day. A basic -^uional policy adopted is that 
the acquisition and use of a warning receiver by any citizen shall br^ a volun- 
tary decision on the part of the individual. 

It v;as concluded that the Decision Informatior. Distribution System (DIDS) , 
an on-going program of the Defense Civil Preparedness Agency (DCPA) , appears 
capable of meeting the requirements for a natural disaster warning dissemin- 
ation system in terms of coverage, geographical selectivity and rapid response 
time. This system is being developed, and limited area testing will start 
in the spring of 1973. Meanwhile, NOAA in conjunction with NASA has studied 
the feasibility of a Disaster Warning Satellite System (DWSS) for both, the 
dissemination of natural disaster warnings aiid the collection of data and 
feedback information before and during natur,:l disasters. 

Because many citizens may not acquire a DIDS w;jrning receiver, the use of 
the dissemination systems listed in the accompanying chart will continue to 
be required for effective warning d Lsseniination . 'iChe chart summarizes the 
types of warning information transmitted via the various systems. 

A brief discussion summarizing the applications of systems listed on the 
chart follows. A more complote descripcion of each system is given under 
e^ach major subdivision of systems. 
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nPES OF WARNING INFORMATION 



SYSTEMS USED FOR 
WARNING DISSE31INATI0N 
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Radar Reporting 4 Warning Coordination (RAWARC) Teletypewriter 
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Service A (Nationwide Aviation weather, teletypewriter uysteu) 
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international reports) 
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The National Warning Systeo (NAWAS) (National telephone network) ^ DCPA 



X X 



Public Contact Systems; (Local Comanlty) 






VHF-FM Radio Continuous Weather Transmissions 


NOAA/NWS 


X X X X X X 


Multiple Access Recorded Telephone Announcement Systems 


NOAA/NWS 


X X X X X 


^38 Media (Radio, TV, Newspapers, Press Wire Service) 


Commercial 




Interests 


X X X X X X 


Sirens 


DCPA 


X 


Decision Information Distribution System (DIDS) 






(prototype under development) . 


DCPA 


(Syatem will be tested soon] 


Disaster Warning Satellite System 


NASA/NOAA 


(Being studied) 



[l Tornado and severe local stona vatches, are included in state forecasts when appropriate. 

[1 Operated through NOilf/NWS computer in Washington. 

[] Siipple'jented by direct telephone > radio and telpgrarh nessages to fire control organizations. 

M Supplemented by code-a-phone (remotely rccoided teleohone) announceinents and local direct broadcasts, 

12^ Unscheduled, 




The primary means for disseminating natural di .'ter warning information to 
the news media is the NOAA Weather Wire Service ' "VWS) , a teletypewriter 
network. The news media perform a valuable pubixc service by disseminating 
forecast and warning information as news. Dissemination directly to the 
public is accomplished using multiple access recorded telephone announcement 
systems and VHF-FM radio continuous weather transmissions. The National 
Warning System (NAWAS) is used to reach public officials * 

Warning information and radar reports are exchanged 'a; ong warning offices via 
the Radar Reporting and Warning Coordination (RAWARC) tele t>T)ewri ter network. 
The National Warning System (NAWAS),. a telephone party-line network, can also 
be used for exchanging, warning i formation. 

Services A, C, and 0 are the teletypewriter networks tliat collect and dis- 
tribute basic forecast and warning information and meteorological data to 
.weather offices. 

These basic systems are supplemented as required for dissemination to special 
user groups. Fire-weather warnings are disseminated to fire-control organi- 
zations via special 'fire-weather -.oletypewriter circuits; also direct tele-, 
phcne, radio, and telegraph messages are used to reach fire-control offices 
in some remote areas. Jrost and freeze warnings are disseminated- to fruit 
and vegetable growers and to transportation and marketing groups by direct 
local broadcasts , .teletypewriter , and by code-a-phone (remotely recorded 
telephone) announcements. At U.S. install'^tions in the Pacific area tsunami 
watch and warning information is distributed primarily through facilities of the 
International Civil Aviation Organization and the DeparLment of Defense, e.g. 
the Aeronautical Fixed Telecommunications Network and the Automatic Digital 
Network (AUTODIN) ; in Alaska the NOAA marine radio system is used to supple- 
ment NAWAS which does not coyer the entire state. Police circuits and Red 
Cross communications facil-^ ties are used to assist in the furthei- <dissemin- 
ation of natural disaster warning information received over NAWAS. 

OFFICE TO OFFICE COMMUNICATIONS SYSTEMS 
Radar Report and Warning Coordination Network 

The RAWARC system is operated to collect., coordinate, and distributr radar 
reports and environmental warning information among weather offices. It 
provides rapid relay to other circuits and contributes to the coordination 
of warnings in adjacent states. RAWARC consists of five teletypewriter cir- 
cuits which terminate at Kansas City, Missouri and Suitland, Maryland. 
Kansas City is the monitoring station and Suitland is responsible for ^AWARC 
intercircuit relays. During the hurricane season, a few stations not normally 
*on RAWARC are also added. The traffic on RAWARC is basically unscheduled and 
is handled according to a priority system. The .only regularly scneduled 
operation on RAWARC is an hourly collection of radar reports which are 
relayed to other communications systems as required. Automation and exten- 
sion of Ri\WARC tQ 31 additional locations is planned in Fiscal Year 1974, 
wh Lcli will complete the networks 



57 



Service A 



Service A is a nationwide aviation weather teletypewriter system managed 
by the Federal Aviation Administration (FAA) . It is compu*-.er operated and • 
designed to serve aviation needs by carrying hourly aviation weather reports, 
aviation weather forecasts and warnings, and notices to ,the NWS, the FAA, 
the military, and mass transportation air carriers. 

Service C 

Service C is a nationwide weather teletypewriter system which carrys surface 
and upper-air data; public, marine and other forecasts and some warnings; . • 
river data; and special guidance material for professional meteorologists". 
It is managed by the FAA. Most of the data and information are supplied by 
the NWS. 

Service 0 

Service 0 is a nationwide weather nele uypewriter network which is uSed for 
the international exchange of surface and upper-air data; aviation terminal 
forecasts; analyses and prognoses; and marine reporcs and forecasts. It is 
leased by the FAA and operated through the Washington National Meteorological 
Center (KilC) computer by the NWS. 

NOAA WEATHER WIRE SERVICE 

The primary purpose of the NWWS is to distribute consumer-oriented weather 
warnings, forecasts and other important environmental data to mass news 
disseminators for relay to the public and various specialized users, usually 
on an intrastate basis. Interstate relays are made via an overlay circuit. 

The NWWS is now established in a number of states as shown in the accompany- 
ing chart. By the end of Fiscal Year 1973, the NWWS will have been imple- 
mented either compleiieiy or partially in 30 states. Onlv offices of the 
!>rWS , or certain other authorized offices on a very limi-.vdd scale, have 
direct entry rights on these circuits. The information is relayed between 
circuits as required. Local public service teletypewriter circuits are 
operated by the NWS in the cities identified on the accompanying chart. 
These .local circuits serve 241 radio or TV outlets, primarily in states vhere 
the NVJWS is not yet available. 

Plans to expand the NWWS to all of the conterminous states by the end of 
Fiscal Year 1978 are based on the assumption that NWWS continues to enjoy 
its current relative priority within available funding. 
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NATIONAf. WARNING SYSTKM 



The .(Alv'AS I-; '1 rs i ^/,iu < i Lo prtjvido no r 1 1 i c al i on of an jict:na! attack upon Liu* 
United Stati':. tn ta'di'fal ag'iMic i.t'S , the u.Llilar>', State ^;(.) ve rninen t: s , eountles 
and citit^s. Under; tiie Disast'. eiLef Act o\ 1970, ; he luse of tlie NAV/AS is 
author I ::ed also for the pnrpoae of ^vid ing v/arnia^s to local -of i" icia Is 
in areas endangered by iinininerit natc j.1 disasters. As it Ls a two-way vcnce 
[Kirty-j iaie conuiuin 1 c^i t ions system, the use of the XAlw\S adeiit lonallv for the. 
coniinunicat i on of anv critical i n i"o rma t i on during emergencies is actively 
anc( )u ratted . 

Policies and procedure's for the NAWAS are established by the DCPA, The 

system is funded by tiie U.S. Army Strategic Communications C~)imnand (USASTfl^M'COM) 

whi^di also provides personnel to operate the NAWAS for UCPA . 

T"n ree DCPA Na 1 1 c^na i Warning Con t v rs Loca t ed in protected iixci .1 i t io s con t ro I 
NAWAS . 1' he s e W a r n i n g e n t e r r, a re d es i gn a t e d as Na 1 1 o n a .1. On v. , Na t L on a 1 Tvv/o 
and National Tliree. NAWAS consists of two separate circuits, the control 
^•itiuiL and tht? national warning circuit for DCPA to use in disseminating 
tlie .'It tack warning. Tlie national Vv/arning circuit may be subdivided elec- 
tronical !v into eigiit area circuits. Each of the eight DCPA Regions control 
an area circiiit r:omprising all the v\/ar[iing points (e.g. State Police llead- 
(piarters, and selected NW^S (Offices) v/ithin the geographic boundaries o^ that 
Rt.'git)n. Within t.\ich State, onu warning point is designated as the State 
Warn ing l*o in t . 

National One Warning Centt-r (i^r eitiier National Two or Three when acting 
lor N'ati'Mial One) can seize the entire system at any time and operate ic as 
a single entitv. Witiiin each .State, the Vv^arnin<^ circuit can be disconnected 
M) ':;c^come a State warning circuit controlled by the State W^arning Point 
wiii.-h i:; controlled bv ranking State authorities. The State Watrving Point 
(uider tliis ctindition monitors l)oth tlie State Warning Circuit and the National 
or Regional Warning (,arci.iit and the tVv'o f ircuits can be immerl lately reconnected. 

NAWAS ope r i 1 2-\ iu;)iirs dailv and terminaLes at 1,867 Vv'arning points thrcush- 
ont. tlu- Uni: a States. Ap|' ro x i ma t e 1. y j,2S0 of these are located at off-^'-^.s 
()[ thr." :itat- ••->]i'.-e, municipal police and fire stations. Forty two inst;i.l- 
Lations ir< Incitetl at U.S. Coast Ciuard facilities for alerting, s.. ips at sea. 
App r/iK i to L v ^ ji) a 1 oca. t fd a t N//S o f f i c es , 

:-!(^-,t 'v.i riM' ti/.; P'Unts ( a 1 1 [) r ox i. ma t ! V 90"0 are p:a.n'ideu Vv'ith emergency power 
f'lr opt.' I "t t i f H t e(i a i ::i;!tai t , (.ind the r'em.aining v; ii.a^ poin. ts 



By joint agreement between DCPA and NWS the use of NAWAS has beuu cxpanuL'cl 
to include the dissemination of warnings and other j n forma t Lc n rulated to 
natural disasters. NVJS off! v;ith warning rLisiM)r.sib i lit Lcs now have t(.*r- 
minals on state NAV/AS with . i warning point, e i paiua t ... V/hon usud for 

natural disaster warnings, the circiiLt is u.st.ialLy on the 'State oiro.i'it' 
configuration so that each warning point transmi ss i cai is heard simultaneously 
by all other^ state terminali;;. liiis parcy-line aspect, of NAWAS provides ..in 
excellent method for collect Lcn of ^'eedback informatior- by NWS of fic-es when 
s to rm repo r ts are made to va r i ous con li'oi j:)0 in t s . .Ise o f the sy s tern f o r th i s 
purpos e is being given special a L tea t i on by both DC and NH*/S because such 
feedback is difficult to obtain i^ny oth^r- im-a ns . Ld acKI i t ion, the Ni-JS 
op^^ rates 4 3 interst:ate terminals 1 '.u:' warning; ,1 i sseni i iia t i ; mj in adj.icenL states. 

In Bome cominuni t ie-s outdoor sirens inav be aiiC'V.ited ciirectly from the location 
where the warning is received. Similarly, warning pointis located at: State 
E^olice Headquarters normally use State To lice radio and /or teletypewriter 
networks which provide a rapid means of d issem ina t i (m: througliout th<^. State 
to local governments. 

Expanded u.ses of NAWAS now planned include: ins ta ] l^i 1. 1 .)n in one ^WS of lice 
in each state of a drt;p on the NAWAS circuit In an adjoining state; and use 
of NAWAS tOr int. ra-NWS coordination nf disaster i n f cj rma t i on . 

In suminarv, NAWAS is ccjm]H.\SL'd of individual circuiLs In each state and varit.ius 
otiier circuit configurations p^'miit Lhi- LviAi^^-in L»f tu'j different states 
and regional arLv'is wb.un aj)j) r()[-) r i a to . 

PUBLIC CONTACT SYSTI-:MS 

These systems are dus i ,v;:'<.ifi to roaeh as much of the pulllc as rapidly as 
possible wi th warnlnv; Inf tn'mat ion so that prijcantionarv measures mny be 
taken against the throatening vauither event. Kxcept in the case of sirens, 
the public nuist Initiate action to receive tl'O warnii:g. The following 
public contact systems vire em[)loyod: 

V" ■■.lit.^ Conlinuoiis V.T'athot" Ti'a ■ ! sni i ss ions 

.o make v;eaLher and r i v»,m" l f or L^a L i on avaiJable to the public 

h o u r s a d a y ; i nd t: o p r o v i d jni s i t i v (.' alert b y d e niu t i. ng r e c e L v e r s 
to warai of iiazardnuK c.:ond i t i op.s ; 

Mu 1 1 i p 1 e Ac c e s s Rc^ cor d e d 1' e 1 e p h o i l' An i u) u n c l.- me n I S y t e ■ is 

~- to [■)r(CvMMo the public v;ith a mo a. as for dLre.:t access t:o current 
warning,, 1 '. o^-'cas t , jad obse rvat i (Ui in f (U'ma t",' on on a.n ''on d o:^ia nd" 
tjasis by Lolt^pluaie; 



VHF-FM WEATHER TRANSMISSION'S 
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Mass Media (Radio, TV, Newspapers) 




— to rt-ath as many people as rapidly as possible througli the vol- 
untarv dissemination of warnings by radio and television -v;ith 
increased dissemination provided by newspapers; and 



S irens 



to give communities a rajiid and effective means of ;/arning 
i ndi i V i dua is in 1 a r go urba n a t'eas who may not be ] i j-; tening to 
r a d io o r i a 1 u \^ i s ion. 



VllK-FM Radio 

The NV/S operates 6 5 VHK~FM radio systems which transmit continuously the 
latest forecast inl on--, -it i cai to tfie public and selected public groups, such 
as marine interests. Locations are shown in an accompanying chart. 'Taped 
messages are repeated every four to six minutes and are updated at appro- 
prlatt' intervals. They are amended as needed. The transmissions are broadcast 
at t" requenc ies . of MHz and 162.40 >DI?. from NWS offices, providing 

weather i n f o rma t i (.>n over an area o-f about a 40-mile radius. Added dissemin- 
ation is obtaiiu-d t)v local radio and TV stations copying and rtfbroadcas ting 
r;h"e material. Ideally, this is an effective warning dissemination system 
because transmissions are i;oL disruptc»d bv overloaded circuits, and the 
we a t [i e r t r a n s m i s s i u n s a r e c out i n u ous . 

An added feature of tliis system :.s its alerting capability. The NWS office 
is able to turn on s[:»ecialj.y desigrK^d radio receivers by means of a trans- 
mitted tone signal. This signal is transmit t»'d at 1050 Hertz for three to 
five seconds !:>efoij announ':enieiU s of hazardous weather conditions. Tlie tone 
signal turns on radios to alert schools, hospitils, churches, and other 
places of assembly, public utility units, "emergency forces, and news media 
to be ready for criticially important weather messages. Tone-alert receivers 
are used extensively by sucli groups, for exaiuj)le, in PCansas City where the 
VliF/l'^1 radio sysTo.:; has netin avail,:i()]e for several years. Public us_e of this 
alerting ca[)abili: y is l xpL'( ted tw expand rapidly as more manufacturers put the 
specially designe>.^ rec.Mvors on trio [:iarket. 

Recorded Telephone Announcer^.ents 

Multiple Acr-t.'ss Ki^corded l'oleph'.>ne Announcement Systems p)rovide one of the 
most accessible dovicos for d i sser.nna t ing weather information to the public. 
Tliese systems are very effective for disseminating information on disasters 
sucii as hurricanes /md sevi're winter storms, but they are of limited use in 
"she r t- fuse" situations such as tornadc)es. Since the N\sfS has a limited jiyimber 
of per soar, 1 to ansv;er the telepiione, recorded weather announcements that 
can serve , large numb(^r of persons s imultaneously are used. Three types of .. 
systems are included: large volume WF 6-1212 type, low volume type, and large 
volame t,ype with abbreviated forecasts. 
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The large volume WE 6-1212 type of system can handle 200 to 1,000 calls 
simultaneously. These systems normally have announcements (30 seconds or 
less) of interest to ti general public and are provided by the telephone 
companies as a public service in 19 cities whose locations are showTi on an 
accompanying chart. Forty more installations are planned in FY 1974. In an 
average year, about half a billion calls are handled by these systems. As 
many as 668,000 calls have been handled in one 24-hour period by the Wa hi.ng- 
ton , D.C. system during periods of threatening weather. 

The second type of recorded telephone announcement system, which is operated 
by" the N^.VS from its service offices, is a low volume, limited access system. 
This system normally hand s 2-10 calls simultaneously, and is used for local 
forecasts and specialize- cather information, such as motorist forecasts, 
marine forecasts, and extended weather outlooks. Announcements on these 
systems are from one to three minutes in length. Telephone numbers are listed 
in local telephone directories. Locations of these systems are shown on 
the accoir.panying chart. 

The third type of recorded telephone announcement is provided by large volume 
answering systems which provide abbreviated forecasts fur the general public. 
These systems each contain 1,000 prerecorded forecast and warning messages 
which are programmed automatically into the system upon receipt of coded 
messages from the NWS forev.ast offices. The abbreviated forecasts are 
generally preceded by sponsored messages. These systems are installed 
and operated by toLeplione compan:' es -wi th funds obtained by selling sponsored 
messages. T'uese devices nre wot placed in N\VS service offices. Telephone 
numbers are listed in local directories. 

Mass Media 

Disseinina ti- i of warrin^js through the mass media (radio, TV, newspapers) 
is accompl iLUied through the media's voluntary cooperation in dis tr ibu ting 
warnings received on the }VMS or the national wire services (AP , UPI) . 
The national wire servii:es generally carry, as ballet ins, the weather warn- 
ings rect/ived fror.i the N'WS . in nost states, the wire services obtain weatlier 
warnlnf^s over :;()/'u\-u|)era ted l ocal tele typev.-r ;i ter circuits or the :,*l^VS . 

Upon receipt of weather warnings over the N\'AVS or the national wire services, 
most broadcasters voluntarily disseminate warnings affecting listeners or 
viewers in their areas. The management of specified broadcast stations at 
the state and loc.a" Cor arcvi) It^vel may, at their discretion, release the 
Emergency Action NoLLfication to participating stations in conjunction with 
weather watches and warni.ngi;. In addition, tlie Federal Communications 
Cc?mmission (FCC) has* au t iior i zed standard broadcast daytime radio stations 
to opera- ■ outside t'r.eir norni:M hr(^adrast times to inform lisr:-:^ners of 
hazardous environirvt^nta ], conditions, if regular, unlimited-time service is 
nonexistent, inadequate frcr-, t!:e standpoint of coverage, or not serving the 
public need. A number oi' hr >:uicas f.ers monitor tiie NOAA '/hF-FM continuous 
transmissions in tlieir areas, and rebroadcast forecasts or warnings received 
via til is :^crvicc'. 
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The print media, by its nature, cannot respond adeoi.ately to weather warnings. 
Newspapers are not intended to be used for warning dissemination. They can 
provide useful general information such as for cert-in winter storms and 
hurricanes, providing a sufficiently long lead time is available. They can 
be very useful in such slowly developing situations by furnishing information 
essential to understanding broad weather trends and instruction and guidance 
on safety rules and protective measures. However, the print media are not 
suitable for warning dissF "^lination . 

Cable television offers considerable potential "or dissemination of forecasts 
and warnings. Several cable television syster now have independent capa- 
bility to continuously display weather forecasts and warnings for their areas 
on dedicated "weather channels". Foreca.^'s and warnings are obtained via the 
NWV/S and are displayed until updated. 

Sirens 

The siren system, programmed a^d installed under DCPA management, is designed 
to give local communities a rapid effective means of warning individuals. 
It is intended for use in densely populated urban areas as the most cost- 
effective meiihod of reaching the man-in-the-s treet who may not be exposed 
to warnings broa^'.cast by radio and TV. 

The siren system would be used in c -njunction with the NAWAS for dissemin- 
ation of an attac^ warning. A recent S tate-by-S tate analysis of a test of 
their joint use revealed that 28 percent of the U.S. population would receive 
an attack warning within three minutes of its issuance on NAWAS, and 45 per- 
cent would receive it within 15 minutes. Activation of the sirens is con- 
trolled at the coiranunity level and may be done from one or more points, 
varying by communities. This makes the sirens available for^ local use in 
warning of impending natural disasters or other civil emergencies. In some 
instances, sirens can be activated directly by the National Weather Service 
facility responsible for issuing warnings of severe weather or/floods in the 
area. / 

UntiJ a reliable, uniciue warning dissemination system is avaiAable to meet 
the requirements of the public for weather warnings everywhere, a mix of 
NOAA VHF/FM radio continuous weather transmissions, multipj^e access recoided 
telephone announcement systems, mass media (radio, TV) fid sirens is needed, 
[lowever, no matter which system is used, the prompt arid effective dissemina- 
tion of warnings of "short-fused" phenomena such as/xor nadoes wiJ.i be a 
challenge. It is planned to expand the VHF/FM Rad^o network to a total 
of about 175 through Fiscal Year J 978. These stajlions will be located 
in most of the large urban areas ^ especially thosfe frequently affected by 
weather disasters, and in coastal areas having large amounts of fishing 
and recreational boating. The telephone industry recently eGtablished 
procedures and policies for tne e:r:pansion of multiple access recorded 
telephone announcement systems sponsored by telephone companies. NOAi\ 
will cooperate with the telephone industry to increase the availability of 
weather and river information including warnings through the addition of 
tf:*lep!ijne recorded announcement systems Ko complete about 70% of the 
planned systems through FY 1978. Trie mass media (radio, TV) are expected 

0(1 



to continue their most vital, voluntary cooperation as a public service. 
The only planned expansion of the outdoor warning system is the addition 
of siren coverage to satisfy the requirements of projected population growth 
and urban development. ExpanLiion of siren coverage relies on availability 
of .local funds matched 50-50 with Federal funds provided through DCPA. 

DECISION INFORMATION DISTRIBUTION SYSTEM 

DIDS is Pi new, low frequency, higli reliability, high survivability, auto- 
matic broadcast warning prototype system being developed by the DCPA. The 
DIDS w:-. designed specifically to provide a capability for simultaneous 
nationwide issuance of a t tack warnings . Critical elements can be protected 
from blast damage and electromagnetic pulse effects of nuclear weapons. 
The specifications include a capability to demute receivers and deliver 
warnings by voice, teletypewriter and remote siren control 24 hours a day. 
The system was engineered for use also in distributing warnings of severe 
weather and other natural disasters on a highly selective area basis. 

If fully implemented, population coverage in th^ conterminous United States 
would be up to 99% for siren control and up to 97% for voice messages. A 
systems plan and transmission coverage are shown on accompanying charts. 
For civil defense, the warning could be initiated i rom any of the 3 National 
Warning Centers. Studies are under way to determine optimal means to initiate 
severe werMier warnings. The first distribution facility is under construc- 
tion at Edtr..: .'ood, Maryland. This facility will cover a lU-state area and is 
expect, d to s'v.art f.^st transmission in the summer of 1973. 

As currently planned DIDS will consist of three systems: a Control System 
made up of warning centers operating consoles in real-time system operations 
d; aavs, leased wire services, and 2 high power (200KW) low frequency 
(bl 15' kilz) control transmitters; a Distribution System consisting of 10 
medium power (50KW^ low frequency (167, 179, 191 kHz) , cis tributioa- trans- 
mitters which provide 48-state coverage; and the Receiver System consisting, 
of voice receivers, voice plus teletypewriter or tape record/playback receivers 
and automatic control units for community sirens and city sirea systems. The 
Control System activates the Distribution System and the latter activates the 
Receiver System. 

Presenc plans call for aoproxima te Iv 20,000 voice receivers, 12,000 voice 
plus teletv: .'Writer or tape, and 3,000 siren controls. Receivers can be lo- 
cated at national, state and .local emergency operating centers, federal and 
state agencies, national and local warning points, state adjutant and military 
headquarters locations, and broadcast radio and television stations. Receivers 
can be ''turned on" fdomuf ') or "turned off" (muted) remotely by the DIDS 
transmission system, in aL.-ordanco' wi tii preset codes which provide for acci- 

II ., ,^ 1 ^T-, 1 cj t-nt-o Ioc'tI) aud/<w 

vation ot receivers gL'o^;i aiMncai 1 v v^duLw^.w, ^ ^ ^^..^.a-i^ , ..u.-c^, / - . 

in accordance with function (govurnnent, public, industr:«^, military). A 

given receiver may be equipped for activation on eleven of iV ■ codes. 



SYSTEM PLAN FOR D!DS 




10 DISTRIBUTION STATIONS 



DIDS TRANSMISSION COVERAGE 
High Reliability Service 
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Similar receivers tor use by the general pui)lLf.: are un.lcr duvelopr.ien L and aru 
expected to have a lov first cuv'^t w'uen ;uMdM.-cd ia Kr^-.e uuaail. i, L ies . lir^w- 
ever, ust: uf th.e jlhS v/ i. 1 1 rer;iiLr-L: (jpcional p ;"t.'m<.'ii i (>1 rcicuivt/rs b\' users/ 



DISAHTKR UARNiru: SATHlf.ITK SVSI'KM 

Fn a i.:oordin.it*j': cU'erl, :j >AA and "ASA iiavf coiidfi.;U'a p re i Li'^ina ry LnvestL- 
^ations ot tiiu fi'- s i t) i 1 i t y of a-in^L; a. n v;:;:inai r i ens s'ltelliLe as a Disaster 
Warning; Satellite SvsU-ri (irv-'SS; to St- I l-.: l i v.' 1 v (;rnadeast aisasLLM- v/arnings. 
The re(iairci::Lai ts fi>r a [)ropo-,.-a 1/.."SS -lis^; laiMiid.-: 

- dis'.ister ci>i:;;;:u:i Lci t i uns a;:iong Ivea.tiiur Svr-\'ici.' i-''aa*e .st Oil Lees, 
U'Lia tlior Sur\'ieu Or i i ces , ::a t Loua 1. l%a ra i ri,' (AaUe rs , River Fo recas t 
CleaU-rs, WeathLir Su-rvice Mu t eori ) 1 o^;: ' ' ^ i )bsLM-va tor ies and local areas; 

- a inc a ns f r a J. e i' t i a 1 1 1 e g e a lM" a 1. p a b I i . : a s t ( ^ v:] i a t t -a do v; 1 1 o a a 
d i .ais tor s t r i jLl-s ; 

- a svsto:-: for c l> 1 1 . ■ t i a data .: i roudbaok intiuanatioa upon u^li ich 
deoisi-as l'> issat^ \'/araLa};s ai'o i)as»-'d ; 

- 1) raiadi- as t - w.^.i!!:--! 'Mift'oasts and ..mp/ i ro ni.iL-n ta 1 i n ta i rnia t L c n . 

Data CO 1 1 t'o J. t."d LUiriia: d; ;a-;'. lO" or cu r" ma; * ■. a* liircals vauild include Infor- 
matLon ii-on s[U)lt-a* n-uaaM-.s i.ani.si^ ^iat; oi I'MLoo, tiro, civil dofense 
and local <aiih'a-i : os ; aarricaiw.' r. -i ■ 'uma f s s aar i' airoratt; and fro:-: 

some 2(),nO() aaL(a::<;' ' ,ata o ^> 1 ioc L l (U-i n !.a t i or;;is . 

The potonlial. ad van I i la 'S oi apnlio.atLoa of salollico technology to 

disaster v/arniau i\:iv^- boiai i a vl?;; t i ga t ocl in p ro I i Laa ry studies v;hich 
indicate t'ae desirai)LlLtv aad nood !A.a- furtlier, iiiore detailed studv. 
Therefore, feasibiiitv sLudies, basod on XOAA dovoU.iped systo:n requirements, 
have been initiated. N'OAA is to fand llicse studies in FY 1974 while NASA is 
to provide ti'i-'nni<Ml su;)p(a-t as reqae.a.'d, aad as r.asouroes permit. Results 
of the loasihiiilv ^.tutb- will im' va.aKiua in < • va 1 ua L i a i^; Lue d i-s i r ai) i 1 i t v of 
developing a pr.a".':--al • r a i)'..':.S i a' tiu' lO^^ij's. 



Part IV - Community Preparedness 



Corrmumity preparedness ftincLiuns are readily sep;?rated into two areas, 
assessments and planning. Just as m..>nitoring is the basis for :dicclon 
and warning services, assessments .le the essential first step Lo the 
preparation of adequate preparedness plans. The programs for the preparation 
of risk assessnieni: information carried our by each of the agencies on the 
dilfereat types of disdstcrs art^ dls. ussed in this section. 

The Oi-P Report Lo Congress on Disaster Preparedness identified the need 
for preparedness plans at all levels and strongly emphasized the need at 
the State and community level. OEP coordinates planning at the National 
level and by memorandum of understanding has delegated to DCPA the responsi- 
biJIty for developing a coordinated Federal program for planning assistance 
to i cal con-:munities. The DCPA effort to provide Local Government On-Site 
Operational Assistance involves planning for both wartime and natural 
disaster enu-rKencies. Because of the major NOAA role in natural disaster 
warnings and parallel resp'^nsibilities for preparedness planning for natural 
disasters, extensive DCPA/NO/U coord in --ion is conducted'. A formal agree- 
ment is be in- developed to establish standard procedures for interagency 
DCPA/NO:U coordination at National and Regional levels and NOAA participation 
in DCPA On-Site Assistance. 

A. .'.SSESSMENT 

Asses . iwcaits of the threat of natural disasters are essential to support 
Che preparaLion of adequate preparedness plans at ail levels. Risk assess- 
ment becomes the primary tool in mitigating the impact of those disasters 
for which timely and reliable warnings are not usually available. Federal, 
State and local communitv governments must assess and- evaluate the poten- 
tial disaster i: ^ks to wiiicn. tliey are exposed before planning requirements 
and resource priorities can he determined. The requirements even extend 
to indivichials as thev v;eigh the needs for storm proof construction, 
i,:-;Mr.ince /uul personal r.rotective shelters. To satisfy these i equiremen ts , 
risk assessment nrograi:. are conducted by Federal agencies. A discussion 
o^' these programs is ven in the follov/ing paragraphs. 

hi:khica::i-:s and sthkm sl:rc;i:s 

A'^sessments of the threat of iiurricanes and storm surges are essuatial to 
adequate protection planning at the community and state level along the 
coar.cal zones, T---^ satisfv these requirements the NOAf. National Ocean 
Survey lias a con : inu i i^', proi;ram for the i>reparation of hurr ane evacuation 
chart r, fo r 1 1 le ' 1 f o f ! I'.tx Lc o a nd A t 1 ^ n t; i c r o;^ s rl 1 np s . Char t s have been 
eompleced for three sections of the Gulf coast and will continue until the 
entire coastline has been covered. These charts provide basic guidance 
for developing evacuation plans, especially in the densely populated areas 
with low elevati(Mis, In some areas of high population density horizontal 
evaniation may he iu., actical such as in Dade County, Florida where full 



assessment of the threat has led to the development of a vertical evacuation 
plan. Flood plain management studies done by the Corps of Engineers help 
delineate the danger zone and assist in the designation of evacuation routes. 
The NOAA Environmental Data Service furnishes statistical data on the 
frequency of occurrence and severity of storms by coastal section for u. ^ in 
risk assessment and policy considerations on building codes and land use 
programs . 

TORNADOES AND SEVEP.K LOCAL STORMS 

The National Weather Service maintains and publishes statistics on the 
frequency of occurrence of tornadoes and s^\'cve local storms for use in risk 
assessment and preparedness plannirrgr^^ Because tornadoes are small, violent, 
•r-valop rapidly and are of relatively short: duration, neither evacuation nor , 
Doarding up measures are practical means of redu^: : r g ' the damages and deaths 
they cause. Thus, mitigation of their impact on e^^onomic losses is almost 
entirely dependent on the availability and proper use of risk assessment 
information. 



SEVERE WINTER STORI^IS 



AssessTient of the potential risks of severe winter storms and the development 
of preparedness plans to mitigate their impact are vitally important to a 
wide cross-section of economic and social activities, the general 
public and g-- ernment at all levels. Although the actual destruction they 
cause may be .^ght by coi.iparison with hurricanes or tornadoes, the economic 
losses due to severe winter storms reach major proportions. The costs of 
snow and ice removal, agricultural and livestock los.^es, curtailed industrial 
production and reduced retail sales amount to many Ji^ i lions of dollars each 
year. Risk assessment information to support prep.- ^ • .aness planning in the 
form of statistics on frequency of occurrence, severity and duration of 
severe winter weather is furnished by the Environmental Data Service. 

RIVER A::1) FLASH FLOODS ' 

Flood control measures of a preplanned permanent nature as well as land usu 
programs regulating buildi.ig by location or design are effective in reducing 
the loss of life and property due to floods. Such actions must be based on 
an assessment of the thraai or risk for each locality. The Army Corps of 
Engineers, the U.S. Geological Survey and the Department or Agriculture have 
active programs to furnish information needed for such planning purposes. 

To ass^ist in flood plain management, the Corps of Engineers publishes flood 
plain informal ion reports for communities with flood . problems . Some 5200 
localities Miave been so identified. The Soil Conservation Service, USDA, 
provides similar flood hazard information to- rural communities as by 
products of efforts directed toward .^urvey, analysis and monitoring conducted 
for other purpose^fi. The UfDA program is complementary to that of the Corps 
of Engineers and is closely coordinated with the latter agency. In addition, 
the Corps responds to thousands of requests each year for interim information 
on specific development sites and short stretches of streams -^^st. 
Throu).;d its Lureau of Reclamation the Department of Interior ' ^ts and 
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operates systems of dams, reservoirs, and water conveyance systems in 17 
Western States and Hawaii. Their' multi-purpose nature provides regulatory 
features for flood control. The U.S. Geological Survey also has a flood 
plain mapping program to aid in identifying areas of flood inundation to • 
support community planning. 

EARTHQUAKES 

Earthquake assessment programs are directed toward providing information on 
the expected recurrence of damaging earthquakes, their probable magnitude, 
descriptions of significant geologic features and the response to zones 
of different: geologic materials to seismic excitation. Basic information 
on hazard assessment is presented as maps such as the accompanying seismic 
risk map, and other products especially designed as inputs to land use 
planning (zoning) and specifying engineering practices and construction 
standards (codes) to insure that earthquake hazard is evaluated in determin- 
ing acceptable use of land in hi^w risk areas and critical structures reflect 
latest knowledge in damage res i. i ..niCi:* technology . 

Information on earthquake recurreiicu, damage patterns, ground amplification, 
faulting and c r.u'.r crustal deformation, and geologic mapping is considered 
in preparing Sc: i* :7mici ty maps, seismic risk maps, and geologic hazards maps. 
Efforts are underway to identify further specific information needs of local 
officials, engineers and scientists. 

The essential elements of earthqauke hazards assessmput are included in the 
program cf the National Center for Earthquake Research, USGS. Integrated 
studies are conducted utilizing geologic and seismic techniques on such 
topics as: delineation of active faults; estimation of earthquake 
recurrence intervals, maximum magnitude, and bedrock ground motion; influence 
of soil conditions and geologic setting on ground motion and failure; post- 
earthqunke field investigations of damaging earthquakes; earthquake predic- 
tion; and earthquake control. Critical data are gathered by an extensive 
instrumentation system of over 200 seismographs, tiltmeters, magnetometers, 
and strain monitoring networks, and comprehensive mapping programs to delin- 
eate the physical properties and behavior potential of geologic deposits in 
critical localities. 

Under OEP contract, the National Oce anic and Atmospheric Administration 
(NOAA) completed a damage analysis study for a range of earthquakes (6, 7, 
and 8.3 on the Richter scale) on the San Andreas and Hayward Faults in the 
nine-county ^:an Francisco area. With completion of the NOAA study, OEP 
organized a planning group composed of 29 Federal agencies to prepare a 
Federal earthquake response plan for the Bay area. Concurrently with the 
Federal efforL, the State of California, under contract with OEP, is 
developing a State response plan for tliat area. Pending completion of 
these two concurrent efforts by the fall of 1973, an interim Federal response 
plan is bein'^ prepared to support S.ate operations in event of an earthquake. 
The techniques evolved in this study will be applied to other high risk areas 
in the United States. 

Assessments of any current damaging earthquakes are provided through a 



SEISMIC RISK MAP 




O'None 

1 - Minor 

2 - Moderate 

3 - Major 



Seismic: risk map for concerminous U.S., developed by NOAA/Nat ional Ocean Survey 
;ind issued in January 1969. Subject to revision as continuing research war- 
rants, it is an updated edilion of the map first published in 1948 and revised 
Ln 1951.. The. map divides the U. S. into four zones: Zone 0, areas with no 
reasonable expectancy of earthquake damage; Zone 1, expected minor damage; 
Zone 2, expected moderate damage; and Zone 3, where major destructive earth- 
quakes may occur. 



ERIC 



Assessments of any current damaging earthquakes are provid^^d through a 
program of comprehensive, real-time, reliable information f.^ disaster relief 
agencies, scientists and the public. This information inv [:\* the location, 
magnitude and effects of damaging earthquakes to enable Fe^. al. State, and 
local officials to marshall their resources for prompt relief of disaster 
victims and for planning the economic recovery of the devastated area.^ , 

This service is provided by the National Earthquake Information Center, 
Boulder, Colorado, which receives seismic data from a number of observ-i- 
tories and locates by computer all magnitude 6 1/2 and larger earthquakes 
around the world and many magnitude 5 and above earthquakes in the conter*- 
minous U.J. Within one. to two hours after the event, NEIC reports this 
information to the OEP , Red Cross, Slate AID Disaster Relief Coordinators 
and other emergency, scientific, and public information channels. Damage 
reports, when received are disseminated to the same recipients. Domestically, 
these releases are by telephone and over the RAWARC network, and internation- 
ally over the World Meteorological Organizations Global Telecommunication 
System. 

Data from the U.S. National Seismic Observatory Network (31 stations) and 
from the cooperating World-Wide Standardized Seismograph Network Stations 
and other stations are used to provide an international Preliminary Deter- 
mination of Epicenters^ Service, which includes publications at bi-weekly 
and monthly intervals summarizing recent earthquake events. These data 
support seismicity studies and construction of regional seismicity maps. 

Presently, a network of 700 accelerographs and displacement meters 
principally in the western U.S. with some in the east and in South America 
supports assessment of intensity of seismic events. These instruments are 
variously placed in buildings and other structures and on different types 
of ground. Additionally, there are 400 seismoscopes , an inexpensive 
instrument giving supplementary information from one point on the velocity 
spectra. 

A program of contracts and grants with universities, engineering firms and 
consultants is undertaken to provTHp specific answers to questions of 
interest in the risk and hazards assessment program. This includes engineer- 
ing damag'^ assessments after destructive earthquakes. 

Present products and services are useful but the optimum form for this 
information is still being developed. Basic data are inadequate for many 
geographic areas, and hazards evaluation and mapping programs are needed 
for completion of detailed assessment in all high risk areas within the 
next two decades, A greater density of instruments is also needed to develop 
a more thorough knowledge of seismicity in the lower magrituae range which 
is essential in the development of seismic risk maps on regional and local 
scales . 

Future USGS efforts will be directed toward assessment of hazards and 
publication of detailed regional and local risk maps of all .noderate to 
high risk .reas, incorporating the best technology available from all sources 
inside or outside the government. This program will be accelerated through 
the use of contracts when possible. 
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All significant earthquakes will be promptly reported through the NEIC which 
will accelerate the collection and delivery of field and damage data to 
disaster relief agencies by using automated collection and computer process- 
ing of data. Also, detection services will be augmented including seismic 
monitoring, development of advanced techniques for location and description 
of earthqurkes, and improved capability for data display and dissemination. 

The monitoring networks of strong motion instruments will be augmented and 
extended. The number and location of stations is the subject of a joint 
study by NOAA, IISF, and the Committee on Seismology of the National Academy 
of Science. Approximately, 800 instruments u^ill be added through FY 1978. 

Supporting research needed for improved assessment services includes the 
development of improved techniques for use in the earthquake hazards 
assessment program with emphasis on improving the significance of data 
presented on risk maps in terms of its practical applicability to real 
problems; research by the National Earthquake Information Center in techniques 
to allow rapid estimate of damage for a given magnitude and location, in ways 
to improve both routine and special hypocenter determination and in improved 
damage ^information collection systems; and the development of sy tems of un- 
manned or remote reporting sensors for intensity and strong motion data, as 
well as routine observations. 

TSUNAMIS 

Assessment of the potential risks of tsunamis is important to the preparation 
for essential decisions and actions when tsunami watch or warning bulletins 
are issued. The community at large needs to be informed of tsunami danger 
areas. One method of serving this need has been utilized in Hawaii 
where maps of possible tsunami inundation areas are printed in the telephone 
directories. The State of California Division of Mines and Geology is 
attempting to delineate tsunami hazards in California. The U.S. Army Corps 
of Engineers is undertaking studies with a view toward assessment of possible 
tsunami inundation over an extended period of time and also the design of 
protective structures to reduce tsunami damage. 

VOLCANO F.S 

The areas that have been devastated by past volcano eruptions are mapped to 
delimit zones subject to the recurrence of a disaster. In Hawaii the results 
of active volcanism are fairly obvious but human activity tends to encroach 
on quiet portions of the volcano flanks. In the Pacific Northwest, several 
volcanoes are inactive but not dead; some areas susceptible to disaster have 
not been recognized and risk mapping provides the basis for planning land use 
and evacuation routes. Federal programs for risk mapping are the responsi- 
bility of the U.S. Geological Survey. 
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LANDSLIDES 

Landslides represent a widespread danger to life or loss of property in the 
U.S., parMcularly where they occur as secondary effects of earthquakes.^ 
Slides are generally localized and do not occur frequently in most local icies 
Warnings of landslides generally are not feasible but have been issued where 
ground cracking has been observed. Local surveillance suffices in many, areas 
It is therefore important that local officials, builders, disaster-prepared- 
ness organizations, and the community at large have available and use maps 
and reports which locate and analyze the nature and extent of the landslide 
risk. This information must be presented in such terms and such form that 
it is comprehensible and useful to the intended users. Federal programs 
for landslide risk mapping are the responsibility of the U.S. Geological 
Survey . 

Areas known ' to be susceptible to landslides because of events in the 
historic past are subjected to visual surveillance by special groups such 
as highway maintenance crews and forest rangers. Areas unusually prone to 
slides, like the California coastal a-^eas, are being mapped to delineate 
potential slide sites. A few potential landslide sites are instrumented to 
detect early signs of movement or conditions which promote movement. 

A more systematic analysis of available information on landslides and slide- 
prone areas would yield a betrer assessment of the national distribution of 
risk. This would permit extension of mapping programs to additional areas 
of known susceptibility and the delineation of potential slide sites would 
sharpen the surveillance and assist in land-use planning and in engineering 
design. Suitable sensors, especially for ground water conditions, should 
be systematically used in high-risk areas where concentrations of populations 
or important structures are imperilled. 

Sensors to monitor groundwater conditions in slide-prone areas are being 
investigated. Aircraft and satellite surveying and monitoring systems are 
under study as aids in identifying slide-prone areas and observing changes 
in their condition. Research on the mechanisms and geometry of different 
kinds of slides and slides generated in different geologic materials will 
yield improved models for predicting landslide conditions. 
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B. PLANNING 



The effective mitigation of the impact of natural disasters depends in large 
part on the adequacy of community plans for action when disasters are expect- 
ed and when they occur. Comprehensive, reliable plans are essential for 
developing the high degree of responsiveness for marshalling of resources 
and for coordination of actions on an emergency basis. In recognition of 
the importance of community planning the Federal goverment plays a major role 
in assisting planners at the State and local level. A discussion of the 
Federal Agency programs in community planning follows. 

FEDEPAL 

"The Disaster Relief Act of 1970", Public Law 91-606, 91st Congress, S. 3619, 
December 31, 1970, establishes broad Presidential powers "**to provide an 
orderly and continuing means of assistance by the Federal Government to State 
and local goverriiien ts in carrying out their responsibilities to alleviate 
the suffering and damage which result from such disasters by en- 
couraging the development of comprehensive disaster relief plans, programs, 
and organizaticr.s by the States; and achieving greater coordination and 

respcmsiveness Federal major disaster relief programs ." Executive 

Order No. 11 575, January 5, 1971 providing for the Administration of the 
Disaister Relief Act of 1970, delegates to the Director of the Office of 
Emergency Preparedness authority for all actions concerning assistance to 
StriLe.aiid local governments in preparedness planning and coordination of 
Federal Agency ;rograms; and delegates to the Secretary of Defense authority 
for actions coi*. erning the use and availability of the civil defense 
cowimunicating .'^ ''intern for the purpose of disaster warnings. Reorganization 
Plan No. 1 of i. ;'73 which is not yet fully promulgated will assign to the 
Department ot ^: ousing and Urban Development most of the authority and 
responsibility .'or disaster planning and assistance now assigned to the 
Office of LiriervN -ncy Preparedness. 

The Office of 'j.iergency Preparedn-: ss is engaged in a series of inter- 
agency commiui^o planning actions at the national level directed toward 
assisting coiiir.i : i i ty efforts to achieve better preparedness plans and 
capab Lli tieL- L'> cope with natural disasters. The OEP Report to Congress on 
Disaster Prena .^..Hlness in January 1972 may well be termed a 'landmark 
study' for its comprehensive treatment of the total disaster preparedness 
problem. Ainon;- other things, it pointed to the need for improvement in 
disaster prepa . :-dness planning with the greatest need at the local level, 
and full coord ..nation of Federal agencies programs with State and community 
programs. coordination at the national level is carried out through 

a seri.es of Ln'.'-rra^^ency committees chaired by OEP, responsibility for 
Federal prograi.is community preparedness at the local level has been 
assigned to :>/C"^'A as a result of bilateral agreements between the Director 
OEP and the Secretary of Defense. 

LOCAL y 

y 

"Planning is ee:=cnt;ial for any region or community likely to be affected by 
a disaster in order to determine what preventative and protective measures 
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can and should be taken before and at the time of a disaster. ***The 
greatest need is at the local level***." 

The above quote is from the Office of Emergency Preparedness (OE?) "Report 
to the Congress on Disaster Preparedness," dated January 1972. The Defense 
Civil Preparedness Agency (DCPA) strongly endorses the statement above and 
recognizes that there must be renewed efforts upon the part of the Federal 
Government in this area of concern. The current redirection of effort of 
civil defense aims at improving the ability of local governments to respond 
rapidly and effectively to save lives and protect property in the event a 
locality is threatened or actually hit by any kind of disaster — whether a 
major peacetime emergency or enemy attack upon the United States. 

The DCPA concept of civil defense today is that it must be an integral part 
of society: that it give the taxpayer a continuing return on his invest- 

— and that it can be useful as protection in peacetime disasters as 
well as insurance against the effects of nuclear attack. The major element 
in the DCPA new program to reach these goals is on-site assistance. 

The objective of On-Site Assistance (full title: Local Governmei\t On-Site 
Operational Readiness Assistance) is tc^ help local governments 
(countries, cities, towns) in improving their capability to conduct co- 
ordinated operations in emergencies, including natural disasters and other 
peacetime emergencies as well as nuclear war. This priority effort is one 
of the primary redire-^-ion activities which began in FY 1972 and is being 
emphasized for FY 1973. It is described as "individualized on-site 
assistance by Federal and State staff membeis to selected localities in 
assessing their existing level of operational rnadiness and in preparing 
and executing plans to improve readiness." 

On-Site Assistance involves direct on-si::e (at the locality) Federal and 
S:ate effort, and consists of a number of specific steps, such as assessing 
existing capabilities (for example, emergency communications); surveying 
local needs (for example, warning systems) and developing action plans to 
meet requirements ident. ^'ied. The aim is to give concrete and immediate 
assistance, in addition to comprehensive long-range readinesr> help, taking 
maximum advantage of existing Federal, State, and local resources; e.g., the 
surplus and excess property programs, and planning, training, and technical 
assistance. Thus, where on-site review shows gaps between resources and 
the potential emergency need, DCPA financial and technical assistance 
programs, training and education facilities, and surplus and excess property 
programs can bring assistance. Ulienever possible, other Federal agency 
resources are tapped to reach the goals of increased local emergency opera- 
tional capability. 

Achievements in On-Site Assistance during its brief history are encouraging. 
As of January 1, 1973, visits by joint Regional DCPA/State cviil defense 
teams have been made or scheduled for 412 localities in 49 states and 136 
Action Plans have been approved. These are the instruments designed to help 
the community develop readiness to cope with both peacetime and war disasters 
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This joint Federal, State and local effort in emergency preparedness will 
be coordinated at the national level in accordance with procedures established 
by lh<i Office of Emergency Preparedness, Under DCPA leadership, coordination 
at the local and regional levels v;i th field offices of other Federal agencies 
will insure ^ull exploitation of their disaster related programs in the com- 
munity preparedness effort. This coordinated effort will direct special 
attention to tiie need for effective ^^ystems to d isseiiiinn te warnings at the local 
level. These programs of the Departments of Agriculture, Commerce, Defense, 
and Interior, and the Tennessee Valley Authority and River Basin Commissions 
are described briefly below: 

Department of Agriculture (US DA) 

The USDA has the major role in programs for waterslied improvement. These 
programs are intended to reduce water and sediment runoff, maintain desirable 
streamflow conditions, protect water quality and maintain soil quality at a 
high level and control erosion. The program also includes authority to spend 
a cotal of $300,000 annually to undertake emergency measures (Flood Control 
Act, June 28, 1938) . 

Potential avalanche and flood source areas and areas which exhibit character- 
istics associated with mass earth and ice movement and flooding are identified 
as a part oi." the normal geologic, hydrologic and soils inventory activi*:ies. 
Information provided by these inventories are used in land use planning where 
the hazards from these naturally occurring phenomena are fully recognized. 

Uliile not necessarily a hazard imposed by catastrophic events, information 
related to "fee conditions on lakes, ponds, and rivers and on water quality 
are an important part of the Forest Service effort to detect and alleviate 
hazards to -sers of the National Forests. 

Hazards imposed by glacial activity are also of direct concern to the Forest 
Service. An operating plan has been developed to avert a potential disaster 
related to an increasingly active glacier in Alaska. A proposal to monitor 
glacial movement has been developed to provide predictions as to anticipated 
changed conditions and to provide a base for evaluating alternative means of 
mitigating effects. 

Department of Commerce (DOC) 

In addition to providing the nation^ s warning service of impending natural 
disasters, NOAA has active programs designed to assist coimnunities and 
individuals in preparedness planning. In recognition of the extensive NOAA 
responsibilities in community preparedness, a DCPA/NOAA memorandum of under- 
standing on program concepts and coordination procedures has been developed. 
In addition a full-time OTS liaison position has been established at OCPA 
Headquarters to give inpe tus to the program . 

NOAA*s preparedness programs are carried out primarily through the field 
offices of the National Weather Service. At the community level activities 
are directed at three objectives - public education on personal safety rules 
and protective shelters - fast reliable warning dissemination - and plans for 
post disaster activities. 
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The National Weather Service has ^an active program directed at public educa- 
tion and safety. Informational bookTets, pamphlets, -nd posters on natural 
disaster safety precautions are widely distributed through NWS field offices 
and local government and civic groups. Films, records, and spot announcements 
for radio and TV are also used. The program is -iven emphasis seasonally for 
different types of storms in the areas tnoy most frequently occur through 
presentations by N\7S representatives at various civic group meetings, special 
news media broadcasts and community preparedness planning meetings. 

Hurricane preparedness specialists have been assigned to each of the five 
Atlantic Hurricane Warning Offices to assist communities in their areas of 
responsibility in organizing their preparedness efforts. Additional special- 
ists are programmed for assignment to Weather Service Forecast Offices each 
year through 1978. These specialists emphasize the need for fast, reliable 
dissemination and adequate disaster plans as they work in close coordination 
with the DCPA On-Site Assistance effort; perform surveys to aetermine 
requireme.nts for flash-alarm devices; assist communities in developing 
self-he] p flash flood warning systems; train tornado and severe storm 
spotters and organize reporting networks; participate in public education 
prograr.s on the threats of ea'ch type disaster and personal safety rules for 
each; and advise and assist local and state authorities in planning and 
establishing emergency procedures and facilities. 

Corps of Engineers 

The U.S. Army Corps of Engineers has the primary statutory responsibility 
for the development and construction of engineering flood control projects 
and the operation of rivei. regulatory works on "tributaries of navigable 
rivers". Exceptions are areas of the Tennessee Valley Authority and certain 
areas in the west under the responsibility of the Department of the Interior. 
During the period of a flood or flooding potential, the Corps relies on 
information furnished by the National Weather Service to carry out it3 flood 
control operation of reservoirs and evaluate the need for emergency actions 
such as sandbagging. 

To assist in flood nls.in management the Corps of Engineers publishes flood 
plain information reports for communities with flood problems. Some 5200 
localities have been so identified. The Soil Conservation Service, USDA, 
provides similar flood hazard information to rural communities. The USDA 
program is complementary to that of the Corps of Engineers and is closely 
coordinated with the latter agency. In addition, the Corps, responds to 
thousands of requests each year for interim information on specific develop- 
ment sites and short stretches of streams or coast. 

Department of Interior (USDI) 

Through its Bureau of Reclamation, the USDI constructs and operates systems 
of dams, reservoirs, and water conveyance systems in 17 Western States and 
Hawaii. Their multi-purpose nature provides regulatory features for flood 
control. The Geological Survey also has extensive flood plain mapping programs 
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roots of FLOOD PLAIN MANAGEMENT for the reduction of Flood Damage and Humon Suffering 




MEASURES TO REDUCE vulnerability 

TO FLOODS provide (or a future with more freedom 
from flood damage . often minor co$f ond with little 

odvene effect on the env»>onmc»nf 

REeUL ATlOiNS 

V ZONING. BUILDING CODES. SUBDIVISION) 

' FLOOD PROOF1NC3 ' »^ELOCATIONS • 
•URBAN RENEWAL' 



MEASURES TO MODIFY FLOODS 

or* oHftkequired to aHeviate exhiing problems and 
iorrtetimei to ftireslail future problemi • . • 




DAMS & 
RESERVOIRS 




HIGH FLOW 
DIVERSION 




CHANNEL 
ENLARGEMENT 




iEVEES 



OTHER 
MEASURES 

aid the Flood Piain 
occupctftf in coping 
vv-i^h Woodi • - • 

EDUCATION 

TA?: 
ADJUSTMENTS 

FLOOD 
INSURANCE 

WARNING d: 
EMERGENCY 
PLANS 




Houses normally high and dry above Bushkill Creek, E.'Jston, Pennsylvania 
are easily accessible by boat during the 1955 flood. 
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to aid in identifying areas of potential flood inundation for communitv 
planning. Maps showing the areal extent of the flood of a sir.e tiiat has a 
one percent chance of e>:ceedance In any year are prepared at a raic or ab(ua 
1,000 per year on a 1:24,000 scale. 

Tennessee Valley Author ir^ (TVA) 

The TVA is responsible for flood protiection in the Tennessee Rivt-r VaJ ley 
(TVA Act of 1933). Flnod protection encompasses an exLensive multi-purpose 
river regulatory system of 30 dams and local engineering work proviJ ir.g 
flood protection along 750 miles of the Tennessee River. 

River Bas in Commi ss i ons 

The Water Resources Planning Act of 1965 authorized tne estal)! ishment oi 
f ederf.l-state comjui ssions for reporting to the President through the Water 
Resources Council. These commissions consider the problems of flood hazard'^ 
on a regional rather than a local basis and are concerned with the entire 
range of water control and associated land use to provide integrated manage- 
ment oa a regional basis. All levels of government are involved in this 
coordinated approacli to water m.anagement and flood control . 
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Part V - Program Implementation 



Costs and Benefits 

This part of the Plan presents the imp leraentation costs of programs planned 
CO satisfv unmet needs and a description of the expected benefits. It has 
been prepared in three sections. Section A contains actions programmed by 
each agency that respond to specific findings of the OEP Report to Congress 
on Disaster Preparedness. Section B represents each agency's costs and 
Se.:rlori C describes the anCi-Lpated benefits of the planned programs. 
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ERIC 



Section A 



mim OF OEP FINDINGS VS FEDERAL PROGRAH INCREASES FY 1973-Fy 19?8 



FINDING 



FY 1973 PROGRAH INCREASES 



n 1974 PROGRAM INCREASES 



n 75-78 PROGRAM ESTIMATES* 



11-2 

Disaster preparedness plans and 
programs of loany states and 
localities need to be Improved. 
To help acconpUsh this, PL 91- 
606 authorized matching funds 
for the developiaent and main- 
tenance of State disaster plans 
The recent steps by OEP and the 
Council of State Covernments to 
provide guidance and encourage- 
ment to the States to upgrade 
State and local disaster plans, 
with greater emphasis on pre- 
paredness, should lead to 
community and nationwide 
improvements: 

ll-I(d) 

00 Possible vay to reduce the de- 
^ velopmental period for flood 
control projects Is to increase 
COE survey and funding recom- 
mendation authority for flood 
projects beyond 51 million and 
increase annual limitation for 
such projects beyond $25 
million. 

32-2 

the flood mapping program (Corps 
of Engineers, National Oceanic 
M Atmospheric AdmlnistratioD^ 
and U.S. Geological Survey) 
should be emphasized, with a 
capability to permit production 
of raapH on the scale of one inch 
to m feet (r - 400') for 
urban and urbanizing areas. 



DCFA 

Defense Civil Preparedness 
Agency is sending On-Site 
Assistance Teams to local 
governments to (1) assess 
existing capabilities, (2) to 
survey local needs > and (3) 
develop action plans to oeet 
requirements identified. This 
redirection of effort involves 
most DCPA programs and no funds 
are programmed specifically for 
On-site Assistance Teams. 
NSF 

Interdisciplinary research 
study on earthquake prepared- 
ness (0/50K) 

Legislation is pending in 
Congress to extend the standing 
COE authority to $2 rlllion. 
The program provides a statu- 
tory a'^thrity for the LOE to 
condrct small flood control 
Buneys and develop projects 
wltlln the Cost limitstlons. 



NQAA, uses 

This is a reimbursable program 
funded by HUD. 



COE 

The COE flood plain mapping 
service is a funded program in 
response to local and Federal 
agency requests received, llic 
program identified possible 
extent of flooding and can be 
used for planning purposes, as 



Continue Study (0/25K) 



*Note: All program costs shovji in parentheses are 
(personnel/$000) 



Complete Study 



NOAA 

Continue program - include 
other coastal regions - 
include improved analyses 
for tides and surges. 
COE 

Program is funded annually 
on the basis of requests 
received and cannot be 
projected reallslically, 
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ANALYSIS OP OEP FINDINGS VS FEDERAL PPOCRAH INCREASES BY )Q73-Fy 1978 



FINDING 



00 
vO 



32-3 

Small Watershed ?r •/graiafl of DOA 
were not adequately funded In 
past years but fuadlng level 
for 1972 Is adequate. Adequate 
funding of these prograau 
should be continued^ to enhance 
the beneficial effects on flood 
abateaent as veil as on the 
envlronoent. 

Consideration should be given 
ir staffing the River Forecast 
and Uamlng System as required 
to expand services to all 
geographical areas and to 
ensure that all River Forecast 
Center can give extetMled hours 
of service when necessary. 

32-5 

The hydrologlc data networks of 
the National Ueather Service do 
not provide adequate coverage 
and rely mainly on Mnual 
reading and reporting of data. 
A cotDplete network would be an 
expanaion from 5,500 to 10,000 
river and precipitation gagef., 
with 2,500 gages automated 
through the NOAA Geootatlonary 
Operational Environmental 
^ Satellite (GOES) systea and 
another 2,500 automated using 

ground coiwunlcatloas, 



FY 19/3 PROGRAM IHCRHASES FY 1974 PROCRAH INCREASES 



COE (cont^d.) 

well as coniflunlty zoning, but 
is not an agency flood warning 
program. 

Land use planning studies. 
DOA 

Program vUl be continued with 
budget requests to neet known 
and anticipated requiresents. 



NOAA 

Automate 173 river and rainfall 
stations for relay of data via 
either GOES or dial telephone 
(0/220K). 

Currently, 750 of the present 
5,500 gages are equipped for 
telemetering of data by tele** 
phone or by radio, 



NOAA 

Increare Staff at Portland and 
C^,DcinnflCi RPCs to provide 
evening h weekend operationa & 
begin Impleinentation of 
Inprovcd hydrologic iBodels 
(8/313K). Conduct dedicated 
research program on special 
hydrologic forecast problem In 
Alaska. (1/150K) 

NOAA 

Automate 11^ river and rainfall 
stations using either satellite 
relay or direct dial telephone. 
Procure 10 snow-storage gage 
stations (1/505K). 



*Note; All program costs showp 
(personnel/$000) 



FY 75-7P PROGRAM ESTIMATES* 



NOAA 

F.8tabll6h full river forecast 
service ac I^tah, Nevada, Arizona 
,and in parts of 3 other states 
in the incer*3iountain area and 
coDfilete staffing at all River 
Forecast Centers to provide 
evening and weekend forecast 
coverage, thus coinpleting this 
senice at all RFCs. 

NOAA 

Automate collection of hydro- 
logic data from about .1,200 
additional sites. 
Install about 1,500 river and 
rainfall stations. 
Initiate development oi hydro- 
logic instruments with improved 
reliability. 

Introduce new remote sensing 
techniques for evaluation of 
water content of snowpacks* 



REMARKS 



NOAA 

Program through FY 1978 
completes action indicated 
in the finding. 



In parentheses are 



NOAA 

Program provides for 
automation of 1,550 
stations for a total of 
2,300. 3,000 additional 
stations are needed as 
well as the automation of 
approximately' 2,200 more 
fj,tation8 to satisfy 
the finding. 
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ANALySIS OF OEP FINDINGS VS FEDERAL PROGkAH INCREASES Ti 1973-FY 1978 



FINDING 



32-6 

Computer service available to 
sow River Forecast Centers Is 
Inadequate. Two renters are 
without computer service and 
soiae others ml rely on early- 
generation equlptoent with 
limited core nieniory and slow 
speed. 



32-S 

The flash flood prediction and 
warnl;;g progruin has a IMted 
capability to provide technical 
assistance In establishing 



FY 1973 PROGRAM INCREAiiES 



COE 

The COE Incorporates stream 
gaging In certain of Its river 
control projects principally In 
the Pacific NV arid New England. 
The lastruiDeQtatlon Is used for 
recording conditions and con- 
trol declsion-naklng procedures, 
and is also furnished to NVS for 
use in their forecasting pro^ 



No prograto expansiana are 
planned. Data obtained fromDOA 
hydrologlc stations are laade 
available to National Weather 
Service for river and flood 
prediction. 

NOAA 

Provide computer capability at 
RFCs at Hartford and Tulsa 
(0/78K), 



FY 197^ PROGRAM INCREASES 



Sponsor basic research to 
upgrade hydraulic and hydrologlc 
models and to conduct land use 
planning studies (0/lODK). 



Expanu staff at / RFCs, Salt 
Lake City, Hartford, Tulsa^ Ft. 
Vorth, Kansas City, Portlar.d,, 



Continue (0/70K). 



Expand flash flood warning 
services beginning In those 
coinmunitlea with the most 



*Note; All program costs ehovp.in parentheses are 
(personnel/JOOO) 



FY 75-78 PROGPJIH ESTIMATES* 



Update computer capability so 
as to convert forecast 
operations at RFCs to the 
improved hydrologlc forecast 
model. Strengthen supporting 
research in specific river 
forecasting problem areas and 
revise prediction models to 
reflect changes in streams and 
flows due to natural and man- 
made changes. 
NSF 

Continue. 



Expand the flash flood program 
to all states by (istablishing 
about 200 alarm systems and 



REMARKS 



COE 

No programmed expansion 
of stream gaging is 
planned. Data from any 
additional gage instal- 
lation will be made 
available to NWS through 
eatabliflhed coordinating 
channels. 



About 1,250 more flash 
flrod alarm systems will 
be needed at the rate of 
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; kmm 07 OEP FINDINGS V3 FEjERAL PROGRAM INCREASES FY 19?3-rY 19?8 



FINDING 



FY 19?3 PROCRAil INCREASES 



FY m PROGRAM INCREASES 



FY 75-78 PROGRAM ESTIMATES* 



REMARKS 



32-8 (contM.) 
local connsunlty sys tenia and 
lacks qualified personnel in 
QUiiy Weather Service Of Uces 
to prepare general forecasts 
of flash floods. 



32-9 

Weather Radar surveillance, and 
associated radar faacinile 
service, for local Weather 
Service Offices In many areas 
prone to flash floods ean be 
significantly iiuproved. Con- 
sideration should be given to; 

Expanding the National 
Weather Service's radar net- 
work by sow 23 radar stations 
and providing re&ote readout 
froiD selected Federal Aviation 
Administration radar facilities* 

Extending the National Weather 
Service's radar facsimile net- 
work (RAFAX) to local Weather 
Service Offices in ar^as 
vulnerable to flash floods and 
now without this service, 



W-1 

The first and perhaps most 
crucial means of life-protec- 
tion froQ tornadoes is tli&ely 
and accurate warning, Past 
technological applications have 
resulted in t decline in the 
loss of life; however, there 
are new technological opportu- 
nities that offer substantial 
ittproveoent in tornado predic- 
tion and warning. 



NOAA (cont'd.) 
and Sacramento, at WSO San Juan 
and Honolulu, and at ffi Head' 
quarters to support flash flood 
program (10/219). Install 10 
flash flood alanns and procure 
20 more (0/116). 



lake operation of radar at 
^enoacola, Pla. from Navy 
(7/151K). 



NOAA (cont'd.) 
pressing need by providing 
proficiency training for hydro- 
logic specialists to carry out 
the program, iostalllng 20 alarm 
systec'i and more self-help 
prediction systems. Procure 25 
more alariD systems (6/354K). 



NSF 

Basic research to develop lm< 
proved atsxispherlc models and 
to Improve remote technology 
methods (0/230K) and engineer- 
ing research (0/lOOK). 



Augment national radar network 
by acquiring WT>R'57 radars for 
southern Virginia and eastern 
Texas (0/420K). -Obtain 18 
modem radars to repUce 
obsolete WW 11 surplus equip* 
ment and to fill gaps in the 
network (0/1500K). Extend 
RAWARC network to 31 additional 
offices iind the National Fac- 
slaiJe system to 23 loore 
offices to facilitate prepara- 
tion and transmission of 
warnings (0/375K). , 



NSF 

Continue programs in modeling 
and remote technology (0/170K) 
and engineering research 
(0/300K). 

m 

Develop automation of field op 
operations and services for more 
effective application of man* 
power to warning preparation ^ 
especially auring emerjiencies ' 
(0/400K). 



NOAA (cont'd.) 
providing 39 additional 
hydrologic bpeciallsts. 



Complete Installation snd 
bejln operation of east Texas 
and south Virginia WSR-57 
radars acquired in FY 74. Add 
three WSR-5) radars in N.Y., 
N. Dak. and Nebr. Procure 48 
additional and Install and 
operate the 66 local use 
radars. 

Establish joint use (with FAA) 
radars at Denver and in Alaska. 
.Complete implemantatlon of 
digitized radar system at each 
of 56 VSR-57 sltesi Extend 
direct radar support through 
remotlog techniques with 29 
additional remote transmitters 
and 54 recorders, Add 60 
Instant Replay Devices to all 
Network Radars. Provide 28 
video integrator processors. 

NSF 

Continue. 



NOAA 

Complete AFOS with Installation 
at 227 locations. 

^Ijote: All program costs showi 
(personnel/JOOO) 



NOAA (cont'd.) 

about 60 per year, and 

about 20 more hydrologic 

specialists will be needed 

to install and service 

them. 



in parentheses are 



c 



f 

AHAiySIS OF OEP FIHDWCS VS FEDESAL PROGRAM INCREASES FY 19'/3-Flf 1978 



FINDING 


FY 1973 PROGRAM INCREASES 


L FY 197/: PROGRAM INCREASES 


FY 75-78 PROGRAM ESTIMATES* 


REMARKS 


kk'l (a) 

An Increased number and Improved 
quality of radar Insiallatloaa 
would improve detection, Intcn- 

and movenent of severe 
storias, which Is the basis for 
tornado prediction. 

44-1 (b). 

The planned Geostationary 
Operational Envlront&ental 
Satellite will improve early 
observations of severe stortss 
\0 developments and thereby enhance 
^ the forecasting of possible 
tornadoes, 


NOAA 

See prograrj opposite finding 
32-9 under River "^'^ods. Obtain 
detailed wind nieasureoents 
within severe atomis by using 
Doppler radar techniques to 
Improve understandlnf, of storm 
processes (2/501K). 

A 

NOAA 

Continue procurement of GOES A 
spacecraft (0/1,200K) and 
initiate procurement of launch 
vehicle (0/1,400K). Continue 
procurement of GOES comand and 
data acquisition equipment 
(0/2,4O0K); complete staffing 
needs toe support of one GOES 
operation (21/263K). Continue 
procurement of display equip- 
ment for use with SHS/GOES 
(0/270K); provide personnel to 
strengthen warnings staff to 
utilize SHS/GOES data (13/270K) 


NOAA 

Continue development of Doppler 
radar applications (0/lOOK). 
Conduct research and develop- 
ment of operailonal systems to 
explo X recent breakthroughs in 
acoustic sounding and optical 
lldar tachnlques for remote 
tuasurement of vertical wind 
profiles and design an RF sea* 
scatter radar for remote 
mapping of vave height dlrec- 
Clonal apect'/Jm for sea waves. 
(0/650K). 

NOAA 

Complete QOES A spacecraft and 
Initiate procurement of GOES B 
1 C spacecraft (0/1537K); com- 
plete GOES A launch vehicle 
(0/lS35K)i fund GOES A launch 
service (0/lOOOK); GOES ground 
equipment (0/1823K); staff and 
equipment for field operations 
j(109/1997lC); comand i data 
acquisition (33/503K); data 
processing {36/1210K); planning 
& implementation of systems 
(14/223K). ITOS sounding dAta i 
information from higher lati- 
tudes will supplement GOES 
data: rolar-orbiting space- 
craft, launch vehicles, launch 
services, ground equipment 
(0/5722K); develop remote 
sensing techniques and apply 
data more effectively (12/i '5K) 
Provide staff & equipment to 
utilize data from GOES & ITOS 
(14/970K). 

*Note: All program costs showi 
(personnel/$000) 


NOAA 

In addition to program opposite 
par. 32-9 under River Floods, 
develop ^uproved dynamic and 
statisticttl prediction models. 

NOAA 

Maintain a 2-COES operational 
continuing monitoring e/stem 
giving coKplete coverage over 
the U.S. (up to about 55' lat.) 
and adjacent v'aters. Highest 
priority needs include hurricane 
location, and severe local storms 
and tornado detection^ Procure 
IMS/GOES display equipment for 
27 additional forecast offices 
and provide staff for operation 
and maintenance. Follov-up to 
Disaster Haming Satellite Study 
and developinent of the Disaster 
Warning Satellite to be coordi- 
nated with the DIDS system 
pr. -otype Installation by DCPA. 
DIDS and NWS are proposed for 
use In dlsseininaLing Qisaoier 
wamlngg. 

1 in parentheses are 


NOAA 

See program opposite 
finding 32-9 under 
River Floods. 

NOAA 

The 2-GOES system is 
expected to be 
operational beginning in 
FY 1974 and continuing 
thereafter. This 
satisfies finding. 




ANALYSIS OF OEP FINDINGS VS FEDERAL PROGRAM INCREASES FY 1973-rY 19/8 



FINDING 



FY 1973 PROGRAM INCREASES 



FY m PROGRAM INCREASES 



7Y ?5-78 PROGL^H ESTIMATES* 



REMARKS 



\0 



a-1 (c) 

Expansion of NCAA's connnunica' 
tlons facilities would improve 
tornado warning •»otvlce: 
specifically, (1) the Weather 
yire Service, which provides 
warning messages ':o the news 
media, and (2) tlte VHF-FM Rariio 
Network, which provides contin- 
uous severe weather broadcasts. 
Also, additional OCPA National 
Warning Syster- circuits, planned 
for installation In Weather Ser- 
vice Offices and loiraunitiss, 
will provide interstate connec- 
tions for speeding the warning 
.process when tornadoes cross 
State boundaries. 



NOAA 

Extend NOAA Weather Wire to 5 
States and District o.' Columbia 
(6/240K). 



W-l (d) 

, Adoption of a low-cost national 
warning system, such as the 
Civil Defense Decision Infor- 
mation Distribution System 
(DIDS). including installation' 
of home receivers, would be 
especially useful in tornadc 
Wtirning. 



DCPA 

Added 76 National Weather Ser- 
vice Stations to the DCPA 
National Warning Systems giving 
them r lotal of 225 Stations on 
the system. The program is 
funded through Departioent of 
Army, This increased FY 73 
funds by $40K, 



DCPA 

A related but separately funded 
program ($100K in FY 72) recoDh 
mended by OTP is underway in 
DCPA to develop low cost home 
receivers for the general 
public. (D/581K) \ prototype of 
first low frequency radio dis- 
tribution facility will ha 
deployed at Edgewood, Md, 



NOAA 

Provide new NWWS service in 4 
additional States and complete 
5 other States now partially 
iervlced (22/550K); augment 6 
current W-YW systems and pro- 
cure equipment for 7 additional 
stations (6/300K), 
DCPA 

National Weather' Service 
stations will be added to the 
National Warning System (HAWAS) 
uere needed when determined by 
DCPA in consultation with DCPA 
Regions ) the States and the 
National Weather Service Head- 
quarters. In those areas where 
DIDS is in full operation, the 
use of that system may be 
effected to the extent advan- 
tageous. 

DCPA 

Continue engineering test and 
evaluation of DIDS. 



NOAA 

See study of a Disaster Warning 
Satellite System under 4^-1 (b) 



*Note; All program costs fshcvr 
(porsonnel/$000) 



NOAA 

Complete remaining States with 
full NOAA Weather Wire Senice 
Continue Implementation of VHF- 
FH throughout the U.S. by in- 
stallation of approximately 119 
additional stations. 



NOAA 

Installations 'Of VHF-FM 
stations at the rate of 20 
per year will be needed 
for 5 yeani beyond FY 1978 
to coc!pletti the program, 



NOAA 

Continue Disaster Warning Study 
See finding /i4-l (b). 



NOAA 

See finding 4^-1 (b). 



in parentheses are 



117 

ERIC 



li 



m (I'l 

Altt'i'iuitlve ini'ans lot triini)*' 
inlsijloii of tcrnado liilcnnailoii 
and Independent m^]m:j puwcr 
sources are ensentlal liecausr ot 
Irequenl disrupt tuns diirliif; 
severe fjtorcis, 



n I'); I fhiji;ha;i inckusj 



riu' Feilenil (10Vt.'n)iiienL Imn hm\ 
lu'lplul, but cDiild lni;)r(;vt' It:; 
as'il;it.iiK"e prdnram'i l\'r tornado 
pri'parediies^ by providing, 
Linancl-il amilstance and 
Lechnlcal advice to the Males, 
throu|?li MA, (or the i-stabllsh- 
m\[ of tornaJo preparediu";s 
tralniiii: programs for lor.al 
fjovt'rnoH'nt officials and wberii 
of vuliinteet liervli'i orfiiinl/a- 
rioiis. 



More ndd |.rrillrtioii ul a 
iiurr leaned coiirsi, lainlfall, 
and de^lriK-'lve potential Is 
needed ttii'. evaen.Ulon and 
i'iiii'r^;eiKy neaMiCes niii be iaien 
with ^;h-.v.er c^nlideiice and 
L'xei''ite(l with mimu, !hotou|;h- 



m 

operate nrounJ systenw to 
acquire lnform<Uloii Im m 
[MUli]. :>uff to analyze and 
Interpret iM data for hurri- 
cane uMiiiiiu". Ci^I'M], See 
ri'lateil wi)F> pruRf.ia In 



an*J 



I onus, 



InatflU iiatomatlc telephone 
anoverlng sendee at 40 largest 
cltiea not now sened (0/lOOK); 
provide etnergency pover units 
atifiVS offlccH (0/lOOK). 



all types of weather Informaflon Inatlon requlreiaents will 



through addlilonfll teUphine 
announccDent syneini In about M 
cltieB and provide servlcefi to 
I about Ifl Cabl^ TV sysleiu. Equip 
addltlona.' offices and Improve 
emergency power facilities at W 
offlceB and fjimlflh kl uore 
offices with emergency radio 
cownlcations. By FTf 78 the 
emergency power program will be 



Aifli^n U cmunlty prepared- 
nesB upeclalistfl to U WSFOs to 
work with State civil defense 
and-DCPA representatives; 
prepare Inforinatlon pamphlets 
brochures, and other material 
for public information 



locplete and coTOunlcatlons pro- expanded to include all 

?ram will be approxlnately 851 weather service offices 

loaplete for key canters, Fore- kth warning responsi- 

cast offices, and WSR^57 radar nM^s. 
inatallations. 



Artflijin ftpeciallstfl to 
addl:lonal offices. 



Procure and start Installation 
of AWRS (airborne autom^ited 
data acquisition system) on 
aircraft to provide bafkup 
support to DOD weather recon- 
naissance aircraft mm. 
Procit:*' i^ne modern four-enfjlne 



*Nute: All program costs rMo^ In parenthcfjes arc 
(personncl/500fi) 



n ?'-?H PROGRAM ESTi;iATF^> 



Increase acccse by the public to 



MA 

Telephone and CATV dlsser 



contlnuB to evolve aa 
population grows and urban 
areas develop, Install 6 
additional seta of 
eme'gency radio equipment. 
ThlB vlU complete the 
program for major centers , 
forecast offices and radar 
installations. Tliis plan 
is now being revised and 



, m 

Procure three AVRS for install' ku' program In hurricane 
ation of Mr ForcD aircraft to jrefiearch will be continued 
RFF augment hurricane detection, 
tracking, and warning capability. 
Compli^te the instrpientatlon of 

\ aircraft, 
Develop improved dynamical 



ANALYSIS OF OEP FlNDINfiS VS FEDERAL PROCRAH INCREASES Tt 1973-FY 1978 



FINDING 



tlf 1973 PROGRAM INCRFASES 



n \m mm increases 



FY 75-78 PROGRAM ESTIHATES* 



REMARKS 



NQ^U (contM.) 



NOAA (cont'd.) 



54-] 

Much of today's capability to 
forecast a hurricane event fails 
to Ml translated into effective 
reaction simply because the 
specific vulnerabllltlcfl and 
ri*''"' rces of local areas are not 
adequately asseaaed, The program 
directed by NOi\A [or elevation 
Diapping should be [urtlu»red, and 
cooperative arrangements, with 
appropriate Incentives and 
a:tnijitam:^\ should be made with 
State jurUdiction.s to speed the 
effort. 



W-1 (b), increase capability 
for testing and evaluating new 
or isodified nuiserlcQl looduls 
prior to operational use* This 
should give forecasters 
improved guidance. The National 
Meteorological Center 1b 
working with the gmall-scale 
Btonn features. Vork will also 
continue on the limited fine- 
mesh iQodel) paving the way for 
better resolution of weather 
patterns when the next , 
ijeneration computer becoKb 
available. It is anticipated 
that significant improveiiients 
in the Dudel products will be , 
achieved as a direct result of 
satellite sounding data now 
available for operational use 
from NOAA-2 (8/600K). 



Base program included in 
Coastal Mapping and Boundary 
Surveys is funded at a level of 
lOOK* No increase planned for 
FY 1973. 



aircraft to replace one of 
thiee obsolete RTF alrcrafi 
(0/5165K). See related COES 
program in TornadoeB and Wind' 
storms W-1 (b), Continue NMC 
development of numerical aodels 
(0/1250K]. . 



NOAA (cont'd.) 



Continue base program for 
construction of hurricane ' 
evacuation charts at rate of 12 
to 15 charts per year. No 
increase planned for FY 197i 



*Note: All program costs showii 
(personnel/$000) 



techniques for predicting hurri- 
cane toovement and behavior. 
See also GOES display equipment 
program in W-l (b). 



NOAA 

Continue base program for con- 
struction of hurricane 
evacuation charts. Increase ra:e 
to 36 charts per year, Progra'm 
goal is to construct 200 charts 
covering Gulf and East Coast 
flood prone areas. 



Goal is completion of 
basic chart program for 
Gulf and East Coasts in 
5 years* Continue at same 
level for other areas and 
for chart updating. 



in parentheses are 



ERIC 



1 



mSlS OF OEP FINDINGS VS FEDERAL PROGRAM INCREASES FY I9n-FY 1978 



FINDIMC 



54-5 

Public Information programs can 
and fliiould be iiuproved in slgnl- 
ficant oedBure by existing 
public nnd private agencies with 
(actB already known. 

In view of the enonnous benefits 
that would come fron: raodlfica* 
tlon or neutralization of hurri- 
canes, research In the field of 
weather modification oay have a 
very favorable coat-benefU 
potential. The present state of 
the art for hurricane seeding 
indicates a 10 percent reduction 
of hurricane damage may be 
achievable. Federal projects in 
weather modification can be 
reinforced. NO^U and its 
partners in Project Stormfury 
should seek to develop a seeding 
technology and associated mathe- 
matical models of hurricanes as 
a preliminary to an operational 
capability. 

54-8 

Despite substantial progress, 
there Is still need for better 
understanding of the causes and 
mechanics of hurricanes. NOAA's 
hurricane research programs and 
operations units ate sound, but 
further scientific investigation 
is needed to develop improve-* 
ments in prediction, v^rning, 
and protectic. These will 
require equipment for data 
collection, real-ti^w rilay and 
processing, and computer 
analysis On a larger scale. 



Ti 1973 PROGRAM INCREASES 



During this period and through 
n 78 NOAA will conduct theo- 
retical studies and field 
experiments to develop the 
technology for moderating the 
damaging winds of hurricanes; 
determine the extent of modi- 
fication of winds on the 
storm's motion, storm surge, 
and storm precipitation; and 
establish an operational capa- 
bility within NOAA for 
hurricane moderation. 



NSF 

Basic Research on hurricane 
mechanisws (130K), 



FY im PROGRAM INCREASES 



See item on remote sensing 
under W-1 (a). Procure and 
install 6 tide and wave gages. 



ConL'nue research 



FV 75-78 PROCRAH ESTIMATES* 



NOAA 

WAA plans to stand dovr Storm- 
fury until it has the resources 
to Bove to the Pacific In 'fy 
1976, where 3 times as many 
storms eligible for seeding can 
be expected each year. Jhe lack 
of suitable atorms to be experi- 
mented on haa been the chief 
delay In getting results from 
Stormfury. Beginning in FY 77, 
reimburse Air Force to assist in 
Stormfury operations. 



*Note; All pro/nim cosrs 



NOAA 

Procure and install 16 automatic 
tide and wave gages and 
recording equipment. Extend 
automated prediction model for 
storm surge warnings to addi- 
tional points along the east 
coast. 
NSF 

Continue research. 



in par^!ntheses Lre 



REMARKS 



See finding W-3 dealing 
wlch programs in community 
pr'^paredness. 



NOAA 

See finding 151-1 dealing 
with broad programs in 
weather modification. The 
planned withdrawal of DOD 
from Stormfury in FY 1974 
has caused NOAA^some 
planning problems; In 
particular, the planned 
mo'/e to the Pacific in 
FY 1976 will depend 
critically on the ability 
of NOAA to build up its 
aircraft support fleet, 
RFF. 



HOAA 

Continuing research will 
be needed to meet this 
finding. Add 6 automated 
tide and wave gages to 
complete the program. 



1 



ANALYSIS OP OEP FINDINGS VS FEDERAL FROCRAH INCREASES FY I973-FY 1978 



FINDING 



FY 1973 PROGRAM INCREASES 



FY 1974 PROfiRAH INCREASES 



FY 75-76 PROGRAM ESTIMATES* 



RIHARKS 



71-7 

The Qual)er of fires, fros all 
cauaes, can be reduced or con- 
talnec^^by an liprovemenc in Che 
present predlcClor^^and warning 
procedures. A progran which 
offers a potential for ioprove- 
Dent Is; 
71-7 (a) 

Completion by the Forest Service 
of the new National Fire Danger 
Rating Systenit with the 
' dlsseDlnatlon and use of stand' 
ardlzed procedures by all field 
if^encles. Developsnent of an 
"objective rlfik" rating aysten 
which would provide laore 
accurate Infomatlon of fire 
conditions in selected fire 
danger rating areas. 
71^7 (b) 

CoiDpletion of the NOAA 
"Federal Plan for a National 
Fire Weather Service" to provide 
improved and expanded fire 
weather service for all fire 
control agencies, 

84-1 , 
The greatest potential for 
reducing the loss of life and 
property frots earthquakes lies ir 
restricting the 'jse of land in 
high-risk areas and in imposing 
appropriate structural-engineer- 
ing and materials standards upon 
both new and existing buildings. 



WA 

Complete the development of 
Fire Danger Rating Systeifis. 
Implemeot the System on 100 
National Forei^ts. Begin devel- 
opment of automatic fire danger 
rating station and fire weather 
station (190K). 
NSF 

Research on fire nechanlsmo and 
smoke effects (lOOK). * 



DOA 

Continued implementation of the 
new system (50K). 



NSF 

Contintie research (200K). 



NSF 

Research on Engineering Design 
Development of Applications and 
Information and other related 
research (31C0K). 



NSF 

Continue research [800K). 



DOA 

Refine the system through 
evaluation and review* Complete 
Implementation In all public 
lands. 



NSF 

Continue research. 



NOAA 

Provide specially trained 
meteorologists until 39 National 
Weather Service Offices arc 
staffed to meet the needs for 
fire weather services. 



NSF 

Continue research . 



NOAA 

The program outlined 
completed the action ' 
required to satisfy the 
finding. 



*Note: All program costs shuwii 
[per8onnel/$000) 



in parentheses are 



ANALYSIS or OEP FIIOINCS VS FFOERAL PROGRAM INCREASES FY 1973-Fy 19'/8 



FINDING 



85-2 

The greater use of Infltrunentfi 
is easentlaJ to Increasing 
knowledge, to providing risk 
maps, and to developing a theory 
of predlctlon^-and perhaps con 
trol"of earthquakes. 



0? 



85-3 

The developiaent of seismic risk 
maps Is an essential first step 
in hazard reduction and pre- 
paredness planning, 



1 



FY 1973 PROGRAM I NCREASES 



uses 

Install selsQographs^ tilt- 
Deters , and i&agnetoiDeters in 
selected regions of lotportant 
earthquake activity; expand 
trllateratlcn survey network 
for cruatal defono^tlon studies 
in southern California and 
other tectonlcilly active areas 
(fundings shown under B5-3, 4, 
and 5). 



Cot::pleted a Study of Earthquake 
Losses in the San Fr^ iclsco Ba; 
Area to support planning for 
earthquake disaster relief and 
recovery operations, Study and 

assess potential damages from 
earthquakes. 

uses 

Gather basic geologic and 
selfldiologlcal data for detailed 
selsolc risk analysis including 
active-fault locac.'on, 



FY 1974 PROGRAM INCREASES 



uses 

Install additional instrusienta' 
tion and expand crustal defor- 
laatlon studies (about 300K). 



uses 

Acquire further geoloiic and 
selsiDoIoglcal data. Translate 
results Into i&aps suitable for 
risk analysis (850K). 



*Note: All prograiQ costs shovi 
(petsoiinel/$000) 



n 75-78 PROGRAM ESTIMATES* 



CoQtplete conversion of Western 
Earthquake Inforoatlon Exchange 
SysteiD. Install hlgh-Bensitivlty 
long period equipment at 15 
obsemtorles; very low gain 
recorders at 5 vnrldvlde stand- 
ardised seiaidc network 
stations; Install and operate 
approxlnately 100 stations to 
complete observatory network for 
detecting earthquakes of mag- 
nitude 3+; observatory network 
of U5 stations completed by FY 
1978. 

uses 

Install or redeploy instrumenta' 
tion to examine In detail 
special problem areas. 



REMARKS 



uses 

Continue data acquisition with 
li\creasing emphasis on presen- 
tation of results for planning 
purposes. 

in parentheses are 



ERIC 



ANUSIS OF OEP HNDINGS VS mmi PROGRAM INCREASES FY W/J-R 197B 



FINDING 



n 1973 PROGRAM INCREASES 



85-4 

At this time, the capability 
does not exist to predict the 
timing of earthquakes with any 
sljjnlficant degree of certainty 



Tliore is a possibility that 
riiriliquakt'S can be c^jnt rolled. 



uses (cont'd>). 

recurrence intervals for fiiult 
meiaent, structural setting, 
ground ootlon variation, sfliS' 
miclty, ground failure, and 
tectonic elevation changes 
(2600K), 



FTf 1974 PROGRAM INCREASES 



uses 

Develop tht physical under- 
standing and the Instrunental 
loeans reqaired for forecasting 
the tli&e, place, and oagnitudeo 
of earthquakes, and to laple- 
inent and evaluate an experi- 
iiiental earthquake prediction 
aysteni in central California; 
develop the historical and 
geological background for 
eatli&ating earthquake probabll- 
ity and recurrence character- 
istics (lOOOK). 
NSF 

Research on Earthquake Predic- 
tion. 

uses 

Evaluate the feasibility of 
controlling the release of 
ctreSs in the upper crust of 
the earth by means of theoreti- 
cal analysis, laboratory ex- 
perimenc (290K). 



llSGj 

Further Impleaent earthquake 
prediction program to complete 
instruttfiiitatlon systeas (lOOOK) 



NSF 

Continue research. 



uses 

[indertake a s&iall-acale field 
experlmen*: In a rock quarry 
(600K), 



*Note: Ail prograci costs shovi 
(personnel/$000) 



FY 75-78 PROGRAM ESTIMATES* 



uses 

Evaluate results of laboratory 
and field studies; undertake 
Intensive investigations of 
earthquake precursors. 



REMARKS 



Continuing research will 
be needed to satisfy this 
find lag » 



NSF 

Continue research. 



uses 

Drill deep holes Into active 
fault zones to sample laaterials 
and measure rock properties. 



in parentheses are 



|.Vi 

JL 



ERIC 



mySIS'OF OEP mm VS federal program increases FY 19]3-FY 1978 



H 
0 
0 



85-6 

The level of earthquake dlsascer 
planning In most areaa of high 
seisdc rlok 1b not satisfactory, 



85-8 

Public avarenesa of the threat 
posed by earthquakes Is esser 
tlal to g'jccesa in preparing 
for then and wderatlng their 
deiitructUe effects. 

90-] 

Confi [deration should be given to 
expanding the landslide progran 
of the li,S» Geological Survey, 
in conjunction vUh other 
federal and State agencies. 



FY 1973 PRDCRAH INCREASES 



uses 

Develop in collaboraCiOQ vUh 
other gcvernnient agencies, 
adainlatrative, econonlc, and 
social techniques by which. the 
earth Bclences nay have direct 
Ispact on reducing the hazards 
of carthquAkea (0/lOOK). 
NSF 

Research on Hazards Identi- 
fication (WOK). 

NOM 

Iteias under 85-2 also appli- 
cable here, 



identify, characterize^ and nap 
areas of potential landslide; 
develop a basic understanding 
of the physical behavior of 
rocks and soils under con- 
ditions associated vlth land- 
slides (work carried out under 
Earthquake Hazards Reduction 



DOA 

Research on avalanche predic- 
tion technology vlll be 
expanded. 



FY 1974 PRDGRAH INCREASES- 



Continue collaboration (0/lOOK) 



Continue research (200K). 



Continue landslide studies. 



DOA 

Installation of nev snow 
for test and evaluation, 



*Note: All program costs shovji In parentheses are 
(personnel/JOOO) 



FY 75-78 PBOGRAM ESTIMATES* ' 



uses 

Increase effortp to incorporate 
results of sdebtlfic studies in 
planning for disasters » 



NSF 

Continue research* 



m 

Inprovenent to NEIC computer 
plotting and coimunlcatlons 
systeia to enable faster 
dlssenlnatlon of Inforoation to 
the public (0/90K). 

Continue landslide studies. 



MA 

Complete teft and evaluation of 
nev gage and prediction 
technlqui»8. Impleinent routine 
warnings program. 



REHARKS 



1 



t 



AKALYSIS OF OEP FINDINGS VS miUl PHOGRJlH INCREASES FY m-Ti 1978 



FINDING 



Py 1973 PROGRAM INCREASE: 



0 



lOI-l 

Accurate prediction r .sunail 
wave height at :tiiy : point 
in the Pacific Oce.; : not 
feasible at preaer: .!,ere is a 
need to reduce thf Lime betveeii 
the occurrence o: a tsunami- 
generating earthquake and the 
varnlng of .vulnfrable areas. 



L06-1 

With the exception of -ihusL' on 
the Hawaiian Islands, most 
volcanoes in the United States 
are inactive, and thus pose only 
a relatively latent threat tr 
the Pacific Northwest. 



Tsunanji Research (lOOK). 



uses 

Install earthquake detectors, 
tiltineterst and inagnetoQieters 
on four volcanoes in the 
Cascade Range for volcano 
surveillance (0/170KNASA 
transfer funds); conduct in- 
frared mitoring by satellite 
of Hawaii (0/70K); prepare 
volcano hazards map of Hawaii 
fO/30K). 



FY 1Q74 PROGRAM INCREASES 



Contimie research 



doptlnue volcano monitorinji, 



FY 75-78 PROGRAM ESTIMATES* 



*Note: 



All program costs s 
(personnn 



NOAA 

Iraprove tinicllness, accuracy and 
resolution of taunajii warnings 
by providing interface on 
seismic and tide stations for 
relay of data to National Tsu- 
nanii Warning Center on a near 
re^l-tii:£ basis using GOES and 
coDpletK automatic teleinetry 
InBtallfttions at all selsiiiic and 
tide atfltiona. Provide display 
and coimunicationfi control 
eqwipment for GOES data at NIVC 
and install dedicated data 
transwlsBion line between 
I'allops and Honolulu, 
ana new tide and seismic 

stations* Continue studies of 
wave shoreline interaction, wave 
propagation, and methods of 
measuring the tsunami effects in 
the optn ocean and real-tiuic and 
coaputing fon^ard to shoreline 
effects. 
NSF 

Continue research. 



uses 

Continue volcano monitoring. 



lown in parentheses are 



REMARKS 



NOAA 

ConLliiaing research Is 
required to meec this 
finding. 



1 




(^miS OF OEP FINDINGS VS FEDERAL PROGRAM INCREASES Ff 1973-FY 1978 



yiHDING 



The /rult-Fro8ti iJeather Service 
and the Agricultural l/eather 
Service have provldtd satis- 
factory cold weather predktiun 
aod warning infonaatlDn to 
selected areas of the agri- 
cultural coraaunlty; however, 
this service is not providi'd 
countrywide. Coinpletion of the 
"Flan for an Iiaprcved Agricul- 
tural Weather Service" will 
provide (core "ffectlve frost tnd 
freeze protection Information to 
all areas of the United States, 
bu: vill require additional 
fundlnj; for completion. 

122-2 

DrougliLS do not pose an 
Ininediate danger to lift and 
prupt'tty, because tl\ey are slw 
In reachln^i disaster status; 
however f there can be a serious 
iH'onoalc impact which developR 
uvrr a prolonged period in the 
Jrouj^ht-stflcken area. " 

... 

rttMther modified Lion holds 
proc\se of Increaylng preclp- 
It.Ulon during dry nea.sony and 
reduclnij lia' ^tffects o; cvi'lic 
■Iruights. 



n 1973 PROGRAM INCRFiSES 



NSF 

Studies of long tens cllm- 
Lology effects of droughts 
(50K). 



I NUU 

Present NUU program of drought 
analyses will be continued. 
Bas.' :lii)L 



FY \m PROGRAM INCREASES 



NSF 

Continue studies (50K), 



Accelerate tropical cmauhis 
modification experiment to 
assist prediction of precipi- 
tation potential of convectlvo 
clouds (0/123K). 



*Note: All program costs shovji in parentheses art^ 



FY 75-78 PROGRAM ESTIMATES* 



NCAA ' 

Complete inpleinentation of the 
Federal Plan for a National 
Agricultural Weather Service In 
annual increioeatfl FY 1976 
through FY 1977. Provide service 
In ArlzonA, Ohio, New York, 
h'jbraaka, Montana, North 
Carolina, Wyoalng^ Iowa, 
Illlnola, Callfornii, Wisconsin, 
Minnesota and Masaachusetta, 
and expand partial service to 
full service in Texas, Missis- 
sippi, Michigan, Tennessee and 
Georgia. 



NSF 

Continue studies. 



REMARKS 



NllAA 

See Weather Modification 
Findings 151-1, 15W. 0MB 
has directed that NOAA 
restrict Its precipitation 
enhancenient work to the 
Florida Qmulus Prograni 
<ind ficncra] research on 
cloud and precipitation 
physics and the 
irodiflcnllon of severe 
sLoruus, 



ANALYSIS OF OEP FINDINGS, VS FEDERAL PROGRAM INCREASES FY 19?3-FY lS/78 



FINDING 



122-3 (cont'd.) 



151-1 

Experliflentg In weather oodlfl- 
cation indicate many potential 
uses^ including the mitigation 
ot disasters caused by weather 
phenomena. There Is a need for 
further exaiaination of the 
federal role In weather modifi- 
cation activities. 



151-2 & 151-3 

Moreover, the interstate and 
internacion:^! aspects of most 
such activities suggest a strong 
Federal role in the manageaent, 
licensing, and control of 
weather modification operations 
should be exercised by a single 
-existing agency in order to 



FY 1973 PROGRAM INCREASES 



DOI 

Drought relief cloud seeding 
under emergency conditions , 
initiated in 1971, and support 
of developing statewide weather 
Dodlficatlon programs will 
continue as requested, 



/ ■ 

NSF 

Research on Weather Modifica- 
tion including NSF support with 
NCAR for the National Hail 
Research Experiment (2, COOK). 
DOA 

Development of computer model 
of thunderstona Including 
electrical processes, Design of 
evaluation progran for opera- 
tional cloud seeding progran 
(1/30K). 

NOAA 

Establish Weather Modification 
Activity Reporting Office under 
authority of PL 92-205, 85 
Slat. 735 (5/200K). 



FY 1974 PROGRAM INCREASES 



NSF 

Continue research (400K), 



Continuation of modeling and 
research on electrical pro- 
cesses in convectlve storms. 
Participation in Operational 
program in Alaska* 



*Note; All program coats showji in parentheses are 
(per8onnel/$000) 



FY 75-78 PROGRAM ESTIMATES* 



NOAA 

NOAA will gain a cure complete 
understanding of the physical 
processes underlying severe 
local stonw, including wind- 
storms, flash floods, lightning 
and tornadoes; develop 
approaches to modification of 
severe storms; apd carry out 
field tests of promising tech- 
niques. 

Continue research. 



Develop and iinpleiaent opera-' 
tlonal program ot lightning 
siuppresslon. Analyze and use 
results of operational program 
evaluation in design of opera- 
tional system. 

NOAA 

A bill is under consideration in 
the executive branch that would 
enact Federal regulatory and 
licensing authority related to 
weather modification activities, 
and would assign this respon- 
sibility to NOAA. 



REMARKS 



NOAA 

NOAA responsibility for * 
social, economic ) and ^ 
legal studies- are being 
transferred to the 
National Science 
Foundation by agreement 
with the Office of Manage*, 
ment and Budget. 



1 i\r\ 



ANALYSIS OF OE? FINDINGS VS FEDERAL PROGRAM INCRFJISES FY 1973-FY 197B 



FINDING 



H 
0 



1 



J J 



151-2 i 151-3 (cont'd,) 
ensure effectiveness and 
econooy. This agency would 
Impleoenc provisions related to 
licenses, penoits, information 
gathering, and decision isaklng. 
The Department of Comaerce has 
extensive technical knowledge 
and experience in the jianage- 
ment and operation of weather 
(iK^diflcation progracis and 
therefore could be assigned 
this function* 

151-4 

There is a continuing need for 
coordiaatl9n and integration of 
, the activities of the Federal 
agencies engaged in weather 
modification efforts, 



159-1 (c) 

[ncorpornClon of disaster 
research requirementii in the 
prografl of "Research Applied to 
National Needs" by the National 
Science Foundation should 
encourage and achieve inprcve- 
nients in disaster research 
applications to existing f^;o- 



FY 1973 PROGRAM INCREASES 



NOAA continues active partici- 
pation in the National Hail 
Research Experiment (NHRE), an 
interagency prograia for, which 
the National Science Foundation 
is lead agency. FY 73 work and 
beyond will be strictly on a 
reiabirsabh basis, 



NSF 

Disaster related studies (50K) 



FY 1971PROGRAM INCREASES 



FY 75-'78 PROGRAM ESTIMATES* 



The NHRE progran will be parti- 
clpltated In on a relnibursable 
basis until suroessfuUy cojd- 
leted; the program' may continue 
through FY 78. 



' REMARKS 



NSF 

Continue studies. 



%te! All program costs showp in parentheses are 
(personnel/SOOO) 



NSF ■ 

Continue studies, 



NOAA 

0MB has directed NOAA to 
drop \(prk on hail suppres" 
6ion except on a reimbur- 
sable basis. 



1 



ERIC 



B. SUMMARY OF AGENCY COSTS 



Table A summarizes the FY 1974 program funding increases by function for 
each agency. In this table, funds for research are included in the totals 
for the functions to which the research applies. Tables B, C, D, E, and F 
give further details on the various items included within each functio i 
for which FY 1974 increases are requested. 



105 



1 

"PROGRAM INCREASES BY AGENCY 
(in thousands of dollars) 
FISCAL YEAR 197^ 

■ TOTAL • TOTAL 
FY 1974 FY 1973 

NQAA DOA DPI DOD NSF INCREASES PROGRAM 



WARNING SYSTEM 

MONITORING 11,717 m 300 110 12,277 29,402 



WARNING PREPARATION 3,562 1,000 370 4,932 26,057 



WARNING DISSEMINATION 1,275 100 700 2,075 20,744 

MODIFICATION AND CONTROL 8,888 -2,750 200 6,338 16,877 

H ' ' ' — 

0 

^. COMMUNITY PREPAREDNESS 

■ ASSESSOTS 850 471 2,770 4,091 24,750 



PLANNING 520 1,614 310 • 2,444 18,025 



PROGRAM MANAGEMENT 2,728 2,728 41,885 



TOTAL 25,962 150 -500 5,513 3,760 34,885 205,013 

NOTE: Research funds for FY 1973 - $27,273 and FY 1974 - $4,885 are included in the 

table. NOAA figures do not include cost of ITOS Satellite Prograia 

Table A 




MONITORING 



0 GEOSTATIONARY SATELLITES 

0 RADAR 

0 HYDROLOGIC NETWORK AUTOMATION AND EXPANSION 

0 PUSH FLOOD ALARMS 

0 SOLID EARTH MONITORING NETWORKS 

0 "fire DANGER RATING SYSTEM 

0 REMOTE SENSING RESEARCH 

0 TORNADO DETECTION RESEARCH 

0 FIRE DANGER RATING SYSTEM RESEARCH 

0 SATELLITE SENSOR DEVELOPMENT 



NOAA 
7892 
1920 
505 
125 



650 



625 



FY 1974 INCREASES 
(In thousands of dollars) 



TOTAL FY 1974 INCREASES 11,717 

TOTAL FY 1973 EXPEN^ITUKES 

(ITOS SATELLITE PROGRAM NOT INCLUDED) 

Table B 



DOA 



DOI 



NSF TOTAL 



300 



100 



110 



50 



150 



300 



110 12,277 
29,402 
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4 

^0 



WARNING PREPARATION 



o COMPUTER IV 

o SATELLITE DATA DISPLAY EQUIPMENT 

o FLASH FLOOD SPECIAJ.ISTS 

o COMPLETION OF NAFAX 

o EARTHQUAKE PREDICTION 

o IMPROVE RFC OPERATIONS 

o TORNADO MODELING AND PREDICTION RESEARCH 

o AUTOMATION OF FIELD OPERATING SERVICES (AFOS) 

o EARTHQUAKE PREDICTION RESEARCH 

o HURRICANE MODELING A^ID PREDICTION RESEARCH 

TOTAL FY 1974 INCREASES 

TOTAL FY 1973 EXPENDITURES 
Table C 

I 1 



- FY 1974 INCREASES 
(In thousands of dollars) 

NOAA DPI NSF TOTAL 

1,250 

970 

229 

150 

1,000 

100 150 
400 

150 
70 

3,562 1,000 370 4", 93 2 

26,057 
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WARNING DISSEMINATION 



3 NOAA WEATHER WIRE SERVICE 

3 VHF/FM RADIO 

3 AUTOMATIC TELEPHONE 

3 RAWARC EXPANSION AND MODERNIZATION 

3 EMERGENCY POWER AND COMMUNICATIONS 

3 NAWAS 

3 DECISION INFORmriON DISTRIBUTION SYSTEM - 

PUBLIC RESPONSE ^ - ' * 
3 DISSEMINATION AND PUBLIC . RESPONSE RESEARCH 

^ ^ TOTAL- FY 1974 INCREASES 

• ./ TOTAL FY 1973 EXPENDITURES 

Tcible D 



FY 1974 INCREASES 
(In thousands of dollars) 



NOAA 
550 
300 
100 
225 
100 



DOD 



'628 
-181 
228 
25 



1,275 



700 



DOI 



100 



100 



TOTAL 



2,075 
20,744 



4 '■- 
1-J 



( 



MODIFICATION ANi) CONTROL 



c) MOiJIFICATION OF (:i)NVECTIVF CLOUDS 



o RFF MODERNIZATION 



o P RFC I P I T ATION y MAN AG E Mi*: NT 



SEVERE STORM RESEARCH 
o EARTIIi)L'A:;E control RESEAh^CIl 



TOTAL FY 1.9 74 INCREASES 
TOTAL FY 19 7 3 I-XPENDITURES 



FY 19 74 INCREASES 
(In thousands of dollars) 



NO AA 
123 

8,7 65 



;,888 



NSF 



200 



DO I 



-3,350 



600 



TOTAL 



200 -2,750 6,338 

16,877 



TcthJ. e E 
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COMMUNITY PREPAREDNESS 



FY 1974 INCREASES 
(In thousands of dollars) 

NOAA NSF DOl DOD 



0 COMMUNITY ON-SITE ASSISTANCE 



0 FUNNING AND ASSESSMENT RESEARCH , 



5,338 
-525 



COM^HJNITY PREPAREDNESS SPECIALISTS 



520 



0 FLASH FLOOD SPECIALISTS 



(WP)' 



RISK miNG AND HAZARD ASSESSMENT PR0GRA>1S 



850 



0 EARTHQUAKE ENGINEERING 



MAXIMUM FLOOD Affl RUNOFF' RESEARCH 



0 TORNADO WIND EFFECTS ON STRUCTURES RESEARCH 



70 
110 



0 FIRE ^O'CHANISMS RESEARCH 



LDNG-TEIdM CLIMATF CHANGE RESl^ARCH 



TOTAL FY 1974 



50 



520 3,080 



/i,813 9,263 



TOTAL FY 1973 EXPENDITURES 
Table F 



84,660 



lui hid under WARNING FllEPAkATION 



C. DESCRIPTION OF PROGI^VM BENEFITS 



f-os.'-i ot lite .inci nrci|KM'f.y damage could not he completely eliminated even 
Willi a ni^rfect: warni ng; system, Nevertlieless , satisfaction of some of the 
needs Identified by the major findings of recent reports on the present 
natural disaster warning systems and on community preparedness activities 
cHHild provide more lead-time for protective actions, more accurate warning 
information, dissemination of more timely warnings to more peor>le, and 
increased responsiveness of tlie p.eneral pul^lic and of decision makers in 
manv disaster-sensitive activities. These would be reflected in reductions 
in suffering, and Joss of life,' in property damage, in disruptions to the 
production of goods and services, and in delays in restoring conditions to 
near-normal after the disaster, Ohjective quantification of all of the 
result ini', benefits is impracticable. In a 1972 analysis, "Protection from 
:iatural Misasters - Proi^.ram for the 70\s", losses from natural disasters 
were estimated to he on the order of $10 billion annually and increasing. 
Re(hjct:ion of tliese losses by 10-15^^^ appears feasible through implementation 
ol this 'Man. A .li.scussion of specific benefits for various types of 
n a t u r a 1 d i .s a s L r s f n 1 1 ows , 

■ ' ::M::MrM-Ah mmmtori nc 

[p^i>ro\-fci ;-!oni tori ''nv *Mrlv detection, and prompt collection of the 
<d)so rv.i t i ona I cbiLa, aitj njsir to a more effective disaster v;arning system, 
Tiie ^o increase the Lead time for taking appropriate actions by making 
possible the earlier ^reparation of warnings. Major planned actions in- 
(^lude automation of meteorological, river and rainfall stations; expansion 
o\ the iiati(MJal radar netv;ork and increase in the number of radars for 

I ooa ] use, especial Iv near population centers; and use of the proposed new 

data mllertion capability for quickly gathering data, especially from 
re!';o • e ] oca t i o !m . 

.\dditionaj radars will add to tiie i^iresent capability to identify and track 
U'vere !o(\'il sLorins, iiirludiui^ tornadoes, and to detect areas of heavy 
^"'^'■1' <i.';-soo i a ted v;ith flash f](K)ds, l^adar observations play an important 

part in tlu^ issuance o i" local warnings for the protection of life and 
pronerty. M i ;>i t i i i:;.': an.d prtK^essing of radar data by computer will greatly 
expand the effective utilization of the vast quantity of radar data now 
r<'pi M" t e:i nanua ] I v . 

Prograris to inodei'ni>:e and improve reconnaissance capabilities will provide 
VAorv aeciu-aLe fixes of hurricane centers and more accurate and timely data 
oi> ston^: st raKMures and intensitv. This will improve the -^.curacy of both 
analv^;-s and ff)recast:s .intl contribute to research on impr ed techniques, 

'imelv and reliaf^le collection of o])servat ions from current reporting; 
stations and. from automated stations to be installed in data sparse areas 
in an«! i -ner} f a t. - 1 arliaccnt to the I'ni ted States will improve the quality 
o' the anaivses .md forecasts and contribute significantly to improving 
the timeliness of warnin-'; of short-lived phenomena such as flash floods, 
di can not vet be reliablv predicted. Applicatior.s cf near-continuous 



satellite observations will improve the timeliness and accuracy of severe 
storm warnings, 

WARNING PREPARATION 

Hurricanes and Storm Surges 

On the average, twc hurricanes strike the United States each year killing 
an average of 62 persons and causing hundreds of millions of dollars in 
property damage. Endangered persons can be evacuated, and much can be done 
to protect property before a hurricane strikes. However, this depends on 
whether the public has confidence in the warnings and whether communities 
and individuals are prepared to take the necessary precautionary measures. 
In recert years the forecast error in 24-hour movement of the hurricane 
center has averaged 115 miles. This still results in the alerting of large 
areas. This "overwarning" results in some disregard of the warnings and in 
unnecessary expenditures and economic loss as people prepare for the 
hurricane; for example, by boarding-up windows. Presently, nearly two 
million people are included in the area covered by the '^average" hurricane 
warning aloAg the U.S. coast. 

Development of better numerical forecasting models and automated data 
handling and display systems for real-time processing of data from hurricane 
recon?.iaissance aircraft and satellites shouM reduce the 24-hour forecast 
error. An average forecas' error of not more thari 75 miles appears to be a 
realistic^ goal. With more exact predictions of a hurricane's course, land 
fall, maximum storm surge heights and destructive potential will come greater 
public confidence, and community and individual emergency measures will be 
undertaken with less reservation and executed with greater efficiency and 
thoroughness, Fulfillment of alx requested programs should reduce the 
number of people unnecessarily warned by 25 to 50 percent, the hurrican^t 
death total by 50 percent, and property damage by 25 percent. 



Tornadoes and Severe Local Storms 

Tornadoes which average 659 annually also cause hundreds of millions of 
dollars in property damage and kill an average of 1x4 persons. Because 
tornadoes develop rapidly, have a short duration, and are difficult to 
forecast, and because they are very destructive, neither the evacuation of 
warning areas nor the building jf tornado proof homes is a practical means 
for reducing the damage and deaths they cause. 

Planned operational and research programs are expected to lead to the 
development of a means of uniquely identifying and tracking tornadoes by 
radar or other instrumentation to improve the accuracy of warnings and 
more accurate forecasting techniques to reduce the size of tornado watch 
areas from the present average oc 27,000 square miles. 



Reduction of the size of tornado watch areas will correspondingly reduce 
the number of people unnecessarily warned. Similarly, the effectiveness y 
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'^lood Damage in Millions of Dollars 



(Reference i Benefit Evaluation of a Flood Warning System to Urban Residences in the 
Susquehanna River Basin, by Harold J. Day, Associate Professor, Department of Civil 
o Engineering, Carnegie-Mellon University, Pittsburgh, Pa.) 



with which tornadoes are detected by spotters or uniquely identified by 
radar or other instrumentation, and the degree to which communities and 
individuals are prepared to react promptly and logically to warnings, will 
correspondingly reduce the annual death total from tornadoes. 

Procurement of single sideband emergency c( nmunications units and power 
generators will help offices to continue to collect data, operate equip- 
ment such as radars and disseminate severe weather infoi-mation when com- 
mercial communications and power facilities are disrupted, thereby assuring 
the continued flow of warning information. . 



Severe Winter Storms 

An average of one to two severe winter storms impact the United States each 
month from November through March. The average annual death toll is 88. 
While property damage may not be as great as in some hurricanes and 
tornadoes, accumulated economic losses can be enormous as large areas, in- 
cluding one or more metropolitan areas, arc paralyzed by heavy snow or ice 
storms. All' transportation modes are restricted, public utilities become 
overloaded, communications are disrupted, and public safety and law 
enforcement capabilities become overtaxed. Lost productivity associated 
with transportation tie-ups in only one metropolitan area can be quite 
significant. 

Early and accurate warning information can be useful for alerting public 
officials, snow plow crews, and power line and communication line repairmen, 
all of whom can use warning information to help prevent a complete paralysis 
of the affected area. 

Warnings are esoecially useful to agricultural interests, particularly 
stockmen, who must take protective measures for farm animals. 



River and Flash Floods 

Approximately 10 million people in flood plains and 36 million in urban 
areas are affected directly or indirectly by flood events. In the 1972 
Hurricane Agnes floods 122 lives were lost and property damage totaled 
$3.5 billion. Annual national flood damages were estimated at one billion 
dollar? per year by House Document 465 in 1966. Inflation, plus additiona 
construction in the flood plains, raised this average figure to $1.5 billii 
to $2 billion by 1971 as shown in the Disaster Preparedness report to 
Congress prepared by OE? in compliance with PL 91-606 (January 1972). 

The benefit-cost ratio from the river and flood warning program has been 
consistently estimated to be 15 to 1 or better over many years. In 
Operation Foresight, 1969, estimated savings were $230,000,000 according 
to the Corps of Engineers. Such large saving's are unique but indicative o 
the savinp;s that can accrue by use of a timely warning service. A recent 
study by Dr. Harold J. Day confirms tliis view. This is illustrated in the 
accompanying chart. 
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The flash-flood warning program was formalized in states along the East 
Coast in Fiscal Year 1971 and is geared to warning times that are short. 
The program is primarily .aimed at saving lives, although it is often pos- 
fUMe t<> savf valuable and easily movable property. 

Earthquakes 

The occurrence o\ a great earthquake such as the 1964 Alaskan or 1906 San 
Vrixncisco earthquakes in a i-.-avily p'-nulated region of the U.S., represents 
the greatest single natiural Jlsastn- tliaL could occur. Some of this Nation' 
leading earthquake experts feel that d'vaths in the tliousands and damage in 
the $20 to .'^SO billion rar.ge cr.^iUl yro^-.^ j]^^y f^^i ^^^^ ^^^^ risks are 
great tor such earthquakej: withw-. ne'cr 10 to 30 years especially along 

tlie San Andreas Fault. 

Alt;^'iH>h v;arnings arc not no.' r v-^ , i ' ^^^e potential devastation could be 

sulistauL ia llv reduced through vi; * •. - j;; V. ty studies and consideration of 
earthquake- risk in land use pLan^:n..-. aa.: through development of informa- 
'inii for Lh*' es tab lisliment of buf]^:; codes to improve the earthquake 
>ianiaf:e rr.sistanoe of st-ucLures. T p ap-.^lication of risk maps, data on the 
r^rpon-;.- of structure^, to earthquak.-i , a '...in-J.ge loss estimates produced 
by en^M'iK>or Lr.L' so i sirio logy programs -^mI ^ .'ontribute to cost-effective land 
use pJap.nin-/ for urban development , T>/^jp<-- design of new structures, and 
s t. rong t Iton i ui.^ (>1 unsafe existing f*; ruci 'jres . 

Succ.'ss in th..^ d.j^'e lopnieiit of earthquake i)redictlon technology could lead 
to i^^anv .".tons to proLect the public. For example, water levels in critical 
reservoii--; could f)e lov/ered; public utilities could be put on alert to 
contend with rui^Lured water and gas mains, fallen wires and other threats; 
particularlv hazardous buildings could be evacuated. 

Tsunani r 

In the Tsunani V/arniii;^, Svsten automation of observatioas and speed-up of 
communi o.K i ons .-Jioiild N^ad to Llie issuance of a tsuwami watch in less than 
iO riM'iiuti's afttM- an oarthcpiako cUivwhere in the Pacific and to the detection 
ci a tsunami within I t.o 2 hours af:Lr its generation. This will permit 
earlier i.ssuance of \;arnings and earlier protective actions by the general 
pub lie. 

!• i ro v.'oa Ifii - r 

According; to estinatos frori the Department of Agriculture, Forest Service, 

''^ weather forecasting and warnings to" the success of 

^■hcir : suppress i'(^n activities and related costs is placed at better 
than a '.1:1 bene r" i t /cos t rario. In addition, when the value of the su]>- 
stantive reduction in acreage burned because of weather support i.s added, 
the above ratio increases dramatically. 

A net^ aynrai;..- :^iiviu^;,^ of around 30 million dollars has been estimated if 
the ::ational Fire Veathor Service Plan is expanded. This would also reduce 
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the loss of life and fire danger to communities, increase the national supply 
.of timber while maintaining and improving the forest environment, and reduce 
erosion damages and the incidence of floods v;hile lessening the threat of 
serious smoke pollution in nearhy population, centers . 

VJATrilNO niS SEMINATION 

Improvement in the early av.^ilahilitv of weather v/arning information to 
more people- through extension of current dissemination capabilities and 
development of new systems willj^e a major factor in providing increased 
benefits through natural disaster warnings. 

NWWS will be imp^lemen ted completely or in part in 3U states by the end of 
Fiscal Year 1^73. Expansion to the remaitiing slates in the conterminous. - ; 
U.S. would increase th.e access of millions of people to warning services 
via the mass media. 

Future use of cable television systems, some of which are capable of devoting 
one entire channel to the disnlav of the latest weather information including 
watches and warnings, will expand the continuous availability of such warning 
information to n growing ,aud ience tliat now includes millions of viewers. 

The establishment of VHF-FM radio continuous weather forecast facilities 
including tone alert capahilitLes will increase the portion of the public^ 
to which' this direct "on demand" d isr-eminat ion is available from about 35% 
tc 82% in 1978. 

The Dlanned implementation of automatic recorded announcements via telephone 
will increase the capability to provide tailored forecasts and warnings on a 
"demand" basis from ^07 of tlie population in 1^72 to 90% in i977. 

The Decision Information Distribution Svston (niDS) , if fully implemented, 
could provide un to 97% geograpiiical covera^^e in the conterminous United 
States for voice messages. 

co>!:iu:i [TV PKKPAKi:i)r:i':s s 

Natural disasters cause numerous deaths and large economic losses eae.n year. 
However, their impact can be greatly mitigated by comprehensive preparedness 
planning at the State and community levels and by appropriate training and 
public education programs. 

Responsible authorities must have action plans for making prompt decisions 
on the basis of warning mes,:;ages received and for putting tliese decisions 
into action: also, the warning channels and messages must be understood and 
used if benefits are to be derived. 

Responsible authotities can also mitigate losses through the use of 
vulnerability assessment information in community planning-' for example, 
land use, and building codes. 
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The community preparedness meteorologists ar.signed to WSFOs will* identify 
the weather disaster potential in their areas of respor sibility . undertake a 
broader cannai^^n to educate the public as to how to effectively protect 
their lives and property against weather disasters; assist the DCPA On-Site 
Assistance effort in developing community .weather disaster preparedness 
plans and in encouraging the use of drills to keep plans viable; and promote 
courses on natural disasters in all state and local departments of education. 

Disaster surveys have repeatedly shov/n that communities with good prepared- 
ness plans and a well-informed population sustain fewer casuaiities and 
often less damage than the unpreparad. The assignment of community 
preparedness specialists to all WSFO to work in conjunction with tiie ijCFA 
On-Site Assistance effort will bring about the organization of severe storm 
spotter netv/orks and community preparedness plans in all commurities. Bv 
temporary mobility assignments, these specialists will alleviate the work- 
load at other WS stations not manned for coping vv'iLh huiri janes, winter 
storms, and flood situations. 



Annex I - Roles of Federal Agencies V 

This section contains a brief der,cr iption of the role of each agency that 
participated in preparation of the Plan. The functions discussed are 
limited to those relating to N'atural Disaster Warnings and Preparedness. 

Office of Telecommunications Policy 

The Office of Telecommunications Policy (OTP) is tiie Executive agency 
responsible for overall supervision of national communications matters. It 
coordinates thf- planning and evaluates the operation of the communication 
activities or the executive branch. This includes the establishment of 
policies and the setting of standards for federal communications systems and 
overall guidance of federal research and development efforts. It is 
responsible for administering the nations communications resources in an 
emergency. This includes responsibilities for exercise of the President's 
war powers in the communication field. 

In November 1971, OTP, with the assistance of NOAA and otiier agencies, 
completed a review of policies and programs for the use of telecommunications 
to provide the public witli warning of an enemy attack or of natural disasters. 
At that time, OTP issued tlie National policy for the use of telecommunica- 
tions to warn the general public. 

National Oceanic and Atmospb.eric Administration 

The National Oceanic and Atmospheric Administration (NOAA) is responsible 
for monitoring and is? ling forecasts and warnings of meteorological and 
hydrologic phenomena and conditions tliat affect the Nation's safety, welfare, 
and economy: and fo^ detecting, measuring, and reporting seismic phenomena 
of <le^tructive proportions. To carry out these responsibilities, NOAA has 
developed and operates extensive systems for the observation, analysis, and 
forecasting of natural environmental plienomena including hazards and 
dissemination of forecasts and warnings. In addition, NOAA maintains a 
complex of laboratories to conduct research and development in order to 
improve the effectiveness of its various service programs. A major goal of 
NOAA is to achieve maximum effectiveness of its warning and preparedness 
programs directed toward mitigation of the effects of natural disasters. 
The 'National Oceanic and Atmospheric Administration also has a primary 
interest in weather modification research as a means to mitigate the impact 
of severe local storms, extra-tropical cyclones and hurricanes, and to 
augment precipitation througii tiie modification of tropical cumulus clouds. 

Department of Agriculture^ U.S. j'\:)resL Service 

The. basic authority for the activities which the T3epartment of Agriculture 
(Forest Service) carries on in warnings and predictions of extreme fire 
d^mger and fire weather, and the warning of avalanche haz.ard arises from 
Congressional authorization. This mission Includes the responsibility 
for the security of the market an^i jI::::- values of the land resources. 



as well as the responsibility for the j^eneral safety of persons residing on 
or utilizing the National Forests. The responsibility of the Forest Service 
for safecy of persons and the security of property on non-Federal and non- 
public lands within the 'lational Forest boundaries is covered by individual 
cooperative ap,reements with States or other governmental or private agencies 
as appropriate in each case. The disaster related functions of the Forest 
Service are primarily in fire control and suppression and actions to 
mitigate the Iiazards of snow and ice avalanches in parks and nublic lands. 

Department of the Interior 

The basic responsibilities of the U,S, Geological Survey (USGS) are the 
classification of the public lands and examination of the geological 
structure, mineral resources, and products of the national domain. The USGS 
makes topographic surveys; geologic and mineral resource surveys, surveys, 
studies," and research in soil erosion and the preventive measures needed; 
geological and economic maps illustrating the resources and classification 
of the lands; and reports on general and economic geology and paleontology. 
Water resources activities include surveys in arid regions, reservoir sites, 
gaging of streams for i rrigation publication of reports on stream gaging, 
v/ater utilization and v;ater supply and the acquisition of lands for use' in 
gaging streams and underground water resources. Floods, droughts, and land- 
slides and related terrain instabilities are included as integral parts of 
the investigation programs in geology and hydrology. Earthquake and 
volcanic phenomena are investigated as dynamic manifestations of geologic 
processes and principles important to the fundamental understanding of the 
earth and applo^cation of this understanding to the solution of practical 
prob lems . 

The Bureau of Reclamation, as Interior's principal water resources manage- 
ment and develooment agency, has primary interest in the area of precipi- 
tation management, and conducts a comprehensive research program to develop 
cloud seeding techniques which can be' utilized to augment water supplies, 
particularly in water-short areas of the Nation, Project Skywater, as the 
program is known, successfully conducted emergency drought seeding projects 
in Texas, Oklahoma and Arizona during 1971 at the request of the Governors 
of those states and under the auspices of the Office of Emergency 
Preparedness. 

Tiie Bureau of Land Management has basic responsibilities related to manage- 
ment and protection of certain public lands. With the assistance of the 
Bureau ot- M.S. Forest Service, ELM has utilized weather modification tech- 
nology '.n an effort to suppress forest fires in Alaska by both augiaenting 

prec ipi Lat ion and hy suppressing lightning. 

I'jivir onmen tal Protection Agency 

The Environmental Protection Agency is not directly involved in natural 
disaster detection, warning and prediction but does have responsibilities 
in monitoring and control of pollution in the atmosphere and water resources 
of our nation. In response to Section 303 of the Clean Air Act, EPA 
organized the "^rr.er ^^ency Operations Control Center to monitor air quality and 



meteorological conditions throughout the Nation in order to detect air pol- 
lution episode situations brought on by stagnant meteorological conditions. 
EPA^s water programs have played a major^role in Agency natural disaster 
activities, although the Agency's participation involves preparatiuir and 
response* rather than prediction and warning activities. 

National Science Foundation 

The National Science Foundation (NSF) was established to promote the progress 
of science and to advance the national health, prosperity and welfare. Under 
the principal provisions of the NSF Act, the Foundation is authorized and 
directed to initiate and support lasic scientific research and progrartis to 
strengthen scientific research potential in the mathematical, physical, 
medical, biological, engineering, social, and other sciences through 
contracts or other arrangements; to initiate and support scientific research 
including applied research, at academic and other non-profit ins-itucions 
and, at the direction of the President, support special applied research at 
other organizations. The NSF supports a considerable ainount: of both basic 
and applied research in the areas of natural disaster. 

National Aeronautics and Space Administration 

The National Aeronautics and ^pace Administration (NASA) has broad responsi- 
bilities for research and the development of technology for use in space and 
the maintenance and operation of space flight launch facilities. In support 
of the National requirements for application satellites, NASA has 'overall 
responsibility for research and development of total systems and specific 
responsibility tor definition and development of. the space segments of each 
system. 

0"n January 3, 1973, NASA announced its intention to reduce its overall 
program. The fc ^lowing excerpts from its Mews Release No. 73-3 pertain t.o 
the Communications ?*rogram reductions: 

NASA is starting torlay to make a number or program reductions to adjust its 
activities in space and aeronautics to a lower spending level. These re- 
ductions are necessary as part of all the actions required lo reduce total 
Government spending to the $250 billion target set by the President for 
Fiscal Year 1973. 

NASA has been the catalyst in bringing into being'a commercially viable 
communications satellite business. The technology of communications 
satellites is being developed further with the flight testing of ATS-F 
(Applications Technology Satellite) now scheduled for 1974. Further, advances 
in satellite communications research and development can be accomplished by 
industry on a commercial basis without Government support. NASA will, 
therefore, phase out of its in-house and contracted communications satellite 
work, and will cancel ATS-G which is just now getting underway as a follow - 
on to the ATS-F project. 
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Department of Defertse; Defense Civil Preparedness Agency 

The mission of the Defense Civil Preparedness Agency as established by DOD 
Directives includes ''Provide natural disaster preparedness planning assist- 
ance to State and local ' governments in accordance with agreenu^nts between 
the Director, DCPA, acting on behalf of the Secretary of Defense, and the 
Director, Offico. of Emergency Preparedness (OEP) and other Government de- 
parti^^ents and agencies and in consonance v:ith policy guidance provided by 
the Director, Office of Emergency Preparedness, with specific responsi- 
,hilities for a program to utilize and make availahle the civil defense 
communications system for the purpose of disaster warnings and programs to 
provide planning assistance to State ani local governmenLs in their cjevelop 
ment of natural disaster preparedness plans and capabilities. 

Department: of Hefense; Corps of Engineers 

The Armiy Corps of Engineers is not directly involved in natural disaster 
detecLion, warning, and prediction ])Ut does have statutory responsibility 
and aiitliority for emergency flood control activities including flood 
emergency preoarations , f lood~f igiiting , and rescue work during the period 
of actual emergency, and post flood repair and restoration of flood control 
works. Also, the Corps conducts river, lake, and tidal flood plain informa 
tion studies, and coDpilation and dissemination of inform^ation on floods 
and flood damages. In acroi]ance with various congressional acts, the Corp 
aJso constructs, maintains, and operates projects in the primary interests 
of flood control and navigation, some nf which incorporate hydroelectric 
power gene rat Ion. The Corps raalntair.s close coordination and cooperation 
with other Federal agen^^ les concerned , including many cooperative joint 
ac tivi t ie:-. . 

1 e p ^ r t. me n t o f T r a n s n o r t a t : o n 

' [ ' 

The Department of Transportation has no formal system for forecasting and 
warning the public on natural disasters. However, through the -radar and 
communicat ion:\ sys terns of the FA-V and USCC the Department has a potential 
capability. Tj:_i)s potential is available and is used as necessary or upon 
request of local authorities. 

The Deoartnent of Transportation participates m damage assessment on 
t ransn.or ta t ion systems and facilities dam.age wh.en such occurs. Reports are 
prepared iiv field agencies of l:\e Department under the coordination of the 
DOT Regional Emergency Transportation Coordinators and forv;arded by them to 
t ii e n,f f i ce of t ! i e S e c r e l a r y . 

\' a t i o na 1 C ornrui • i i c a t i o n s S v s i r^r. (",C/>>) 

The .'National Comnun i.cat j ons System (\'CS) is a confederation of Federal 
Departments and Ap;encies established hv a Presidential Memorandum of 21 
August 1^63. This mem.orandumi. states: ''I'he objective of the :JCS will be to 
provide necessarv communications for the Federal Covernment under all con- 
ditions ranpj'n^: from a normal situallon to national emergencies and inter- 
national crisis including nuclear attack.."' The Secretary of Defense acts 



a6. .the Executive ^'gent of the NCS and has delegated the responsibility of 
achiieving the ovefall objective to the Manager, NCb. Included in the broad 
mis^sion of- the NCS^is the responsibility to support the Office of Emergency 
PrTeparednesc (OEK) in natural disasters through the application of the 
communications ' a/ssets of the NCS Operating Agencies, The NCS is also respon 
sible"^ for planiv^ng, at the National level and within each OEP Region, for 
emergency communications support in natural disasters. Specific support 
actions are defined in ^he NCS Plan for Communications Support in Natural 
Disasters, dated March 1971, 

-.:.0f f ice/of Emergency Preparedness 

The Director advises and assists the President in the formulation, develop- 
ment, and coordination of national civil emergency preparedness objectives, 
plans, and programs. He also represents the President in fostering State 
and local participation in emergency preparedness programs. 

The Director administers the President's Disaster Assistance Program and 

Disaster Relief Fund and coordinates the assistance efforts of Federal 

Departments and agencies during major disasters. He also initiates, on 

behalf of the President, disaster preparedness efforts by the Federal 
Government . 
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